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This  study  was  conducted  for  the  U.S.  Amy  Corps  of  Engineers  Institute 
for  Water  Resources,  (Contract  DACW72-83-C-0015)  by  THE  GREELEY-POLHEMUS  GROUP, 
INC.,  with  Roy  F.  Weston,  Inc.  and  William  B.  Lord  and  Associates,  Inc.,  as 
subcontractors.  Hie  project  involved  demonstration  of  four  illustrative  examples 
for  a  previously  prepared  report.  The  Evaluation  of  Water  Conservation  for 
Municipal  cund  Industrial  Water  Supply:  Procedures  Manual,  April  1980,  under 
conditions  of  varying  data  availability. 

Sixteen  water  suppliers  were  contacted  and  queried  for  their  ability  to 
provide  needed  information  and  data,  and  for  their  willingness  to  cooperate  in 
a  lengthy  project  involving  use  of  their  resources  and  time.  Eleven  of  these 
water  suppliers  responded  with  interest  in  the  project  and  a  willingness  to 
support  our  data  needs.  Four  of  the  eleven  were  selected  to  represent  the  four 
examples  in  this  project.  Because  of  concern  for  disclosure  of  some  informcH 
tion,  the  case  studies  aure  referred  to  in  this  Handbook  by  masked  names: 

Level  1  Exanple:  Western  Mountain  Water  D^>artment 
Level  2  Example:  East  Coast  Water  Department 
Level  3  Example:  West  Coast  Water  and  Sewer  Utility 
Level  4  Example:  Southeastern  County  Water  Authority 
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CHAPTER  1 


PURPOSE  OF  THE  HANDBOOK 


BACKGROUND  AND  OBJECTIVES 

The  U.S.  Army  Corps  of  Engineers  pleuns,  designs  and  constructs  water 
resource  developonnt  projects  which  typically  include  water  supply  as  one  of  a 
number  of  purposes.  In  the  planning  of  those  projects.  Corps  field  planners 
have  to  evaluate  non-structural  alternatives  to  more  conventional  water  supply 
augmentation  options.  Ihis  analysis  requires  an  evaluation  of  water  conserva¬ 
tion  as  a  method  for  au^nenting  existing  water  supply  projects. 

This  Handbook  is  one  of  a  series  of  reports  and  documents  intended  to 
assist  the  Corps  field  planners  in  applying  the  appropriate  techniques  for 
evaluating  water  si^jply  and  water  conservation.  This  Handbook  provides  guidance 
to  Corps  field  staff  in  applying  '^e  Evaluation  of  Water  Conservation  for 
Municipal  and  Industrial  Water  Supply;  Procedures  Manual,  (l2)  (Procedures 
Manual)  for  various  situations  which  may  be  encountered. 

The  Procedures  Manual  provides  a  conceptual  approach  or  process  to  water 
conservation  proposal  developnnent  and  evaluation.  A  water  supply/conservation 
plan  is  intended  to  supplement  existing  procedures  devoted  to  the  development 
and  evaluation  of  water  supply  plans.  Because  water  conservation  plans  are  to 
be  integrated  with  structural  options,  the  approach  balances  the  benefits  and 
costs  of  water  conservation  by  using  the  same  principles  etfxl  standards. 

In  the  Procedures  Manual,  water  conservation  is  described  as  one  approach 
to  good  water  managenent  and  not  as  a  replacement  for  provision  of  new  water 
suf^lies.  Therefore,  water  conservation  can  provide  for; 

o  more  efficient  utilization  of  existing  supplies 

o  beneficial  reduction  in  water  use 

By  considering  measures  which  may  inprove  the  efficiency  of  utilization  of 
existing  supplies  (measures  which  reduce  water  loss)  and  which  may  reduce 
future  levels  of  water  use,  a  more  effective  water  plan  can  result. 

Water  conservation  is  therefore  defined  as  any  "beneficial  reduction  in 
water  use  or  in  water  losses."  A  water  conservation  measure  is  a  practice  or 
action  which  meets  the  following  tests: 

(1)  "Implementation  of  the  measure  results  in  water  use  (or  water 

loss)  which  is,  at  seme  time,  less  than  it  would  have  been 
had  the  measure  not  been  implemented  (with/without  comparison) . 

This  reduction  in  water  use  conserves  supply,  making  some  portion 
of  the  existing  or  future  supply  available  for  uses  which  would 
not  have  otherwise  been  served.” 

(2)  "The  water  use  reduction  is  beneficial.  Implementation  of  the 

measure  must  produce  a  net  positive  contribution  to  the  National 
Economic  (NED)  objective... (consistent  with  protecting  the 


environnent) .  This  requirement  insures  that  the  water  conserva¬ 
tion  measure  is  consistent  with  conservation  of  all  scarce 
resources." 

As  a  result,  the  Prcxodures  Manual  concopt  permits  a  consistent  and  balancod 
approach  to  the  evaluation  of  water  conservation  and  new  supply  alternatives 
and  assessment  of  tradeoffs.  This  Handbook  provides  details  of  how  the  prcxoss 
can  be  implanented  under  various  situations  of  data  availability. 

Although  there  is  great  reliance  on  the  concepts  and  approach  of  the 
Prcxodures  Manual,  this  Handbook  is  intended  as  a  stand-alone-volune  and  has 
attempted  to  minimize,  if  not  avoid,  the  need  to  go  back-and- forth  between  the 
Prcxedures  Manual  and  the  Handbook.  As  a  result,  this  volume  contains  the 
steps  and  ciefinitions  that  are  consistent  with  the  development  and  evaluation 
of  water  conservation  proposals  for  municipal  and  industrial  water  supply. 

Most  importantly,  this  Handbook  directs  the  user  to  analysis  methods  that 
are  applicable  givai  limited  data  resources  and  the  specific  analysis  recjuire- 
ments  of  the  Prcxodures  Manual.  The  intent  of  this  Handbook  is  to  provide 
guidance  in  the  development  and  evaluation  of  water  conservation  proposals  as  a 
part  of  water  supply  planning.  It  also  provides  references  to  other  sources 
where  actual  situations  may  differ  from  the  examples  presented  here.  Refer¬ 
ences  to  other  sources  are  presented  throughout  this  Handbcek  to  assist  the 

user. 

This  Handbook  develops  four  examples  vrtiich  are  real  situations.  In  each 
case,  an  actual  water  supplier  ccxeperated  and  provided  some  or  all  of  the  data 
and  other  information  that  are  recjuired  ty  the  Procedures  Manual.  The  example 
water  suppliers  vary,  therefore,  with  regard  to  available  data,  and  the  Handbcx>k 
provides  the  needed  methods  to  be  able  to  acxrcmplish  the  Proc:edures  Manual 
intent. 

In  each  example,  the  level  of  data  varies  from  Level  1  (a  relatively 

deficient  available  data  situation)  to  Level  4  (a  situation  where  data  are  most 

abundant) .  This  apprcjach  assumes  that  there  are  very  limited  situations  where 
the  Procedures  Manual  cannot  be  implanented,  and  that  reliable  methcxls  can  be 
used  to  obtain  information  even  in  the  most  difficult  dataless  situations. 
Chapter  2  of  this  report  deals  with  the  definitions  of  data  recjjirements  for 
each  Level  in  detail. 

ORGANIZATION 

This  Handbook  is  organized  with  seven  chapters  and  four  appendices.  The 
material  presented  here  is  framed  as  closely  as  possible  to  the  Procedures 
Manual  to  provide  clarity  and  amplification  of  the  Manual's  intent  and  to  use 
the  concepts,  procedures  and  measurement  technicjues  proposed  by  the  Manual. 

Because  of  changes  in  national  water  policy,  the  Procredures  Manual  basis 
(Water  and  Related  Land  Resourcres  Planning,  Principles,  Standards  and  Proce¬ 
dures,  U.S.  Water  Resources  Council  [11] )  has  been  modified.  Now,  instead  of 
anphasis  c.i  National  Economic  Development  (NED),  Enviromi«ital  Quality  (EQ)  and 
regional  objectives,  the  current  policy  basis  (Economic  and  Environmental 


Principles  and  Guidelines  for  Water  and  Related  Land  Resources  Implementation 


Four  appendices  also  accompany  the  Handbook.  They  provide  supporting 
information  that  can  be  easily  applied  in  developing  a  water  supply  conserva¬ 
tion  plan  and  in  collecting  the  needed  data  and  information. 

APPENDIX  A  -  GLOSSARY  OF  TERMS  AND  WATER  CONSERVATION  MEASURES  -  provides 
definitions  relevant  to  water  conservation  plan  development  as  required  by  the 
Procedures  Manual,  including  specification  of  equations  and  descriptions  of 
water  conservation  measures  that  can  be  used  in  applying  the  Procedures  Manual. 

APPENDIX  B  -  HANDBOOK  APPLICATION  -  provides  a  step-by-step  section  on  the 
approach  of  the  Procedures  Manual.  This  Appendix  identifies  for  each  data 
availability  Level  (1)  what  methods  are  appropriate  (ie.,  to  forecast  water 
use)  and  (2)  how  to  implement  the  Step  in  a  concise  presentation.  Because  of 
the  problems  that  arise  from  limited  data  availability,  methods  that  are  appro¬ 
priate  for  a  Level  4  situation  may  not  be  appropriate  for  a  Level  1  or  2  example. 

APPENDIX  C  -  DATA  REQUEST  FORMS,  QUESTIONNAIRES,  INFORMATION 
REQUIREMENTS  -  provides  ideas  for  data  collection  and  information  gathering. 
Because  of  the  significance  of  quality  data  for  the  preparation  of  a  water 
conservation  plan,  methods  are  suggested  for  concise  data  gathering.  Since  a 
cooperative  relationship  between  Corps  field  personnel  and  a  water  supplier  is 
essential,  this  Appendix  suggests  ways  to  minimize  the  time  involvement  of  the 
water  supplier  in  obtaining  the  information  requiremaits  for  the  study. 

APPENDIX  D  -  BIBLIOGRAPHY  -  presents  a  bibliography  of  data  sources  and 
reference  materials  that  can  be  valuable  sources  of  information. 


CHAPTER  2 


JIREMENTS 


DATA  REQUESTS 


The  purpose  of  this  Handbook  is  to  demonstrate  the  e^lication  of  the 
Procedures  Manual  in  four  different  illustrative  exapoples.  Eaii^  example  varies 
according  to  data  application  and  availability  and  ranges  from  Level  1  (the  most 
data  deficient  situation)  to  Level  4  (the  most  data  available  situation).  This 
section  provides  information  on  ea<h  Level  and  the  data  availability  iihidi 
describes  it. 

Extensive  information  is  necessary  from  water  stjppliers  for  which  a  water 
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cx>nservatic}n  plan  and  evaluation  would  be  developed.  As  an  example,  the 
Prcx»3ures  Manual  lists  the  following  information  requirements: 

SAMPLE  PROCEDURES  MANUAL  DATA  REQUEST 

o  Average  water  use  by  month  for  each  cnistoroer  class  (residential,  multi¬ 
family,  (xnmercial,  industrial,  public/institutional,  and  unacxx>unted- 
for)  for  the  past  5  years. 

o  Nixnber  of  water  cx>nnections  for  each  cn:istomer  class  for  the  past  10 
years. 

o  Amount  of  water  wholesaled  to  other  cxximunities  for  each  month  for  the 
past  5  years. 

o  List  of  names,  addresses  and  amount  of  water  purchased  by  the  largest 
customers  (idmtity  conc:ealed). 

o  water  produced  and  sewer  flow  for  each  month  for  the  past  10  years. 

o  Water  and  sewer  main  maps  and  size  distributions. 

o  Water  and  sewer  rate  schedules  for  the  past  5  years. 

o  Water  and  sewer  revenues  and  expenditures  by  source  and  billing  cmitegory 
for  the  past  5  years. 

o  Information  on  existing  water  ccxmervation  progranns,  at  the  state,  cx)unty 
and  locml  levels,  including  (ie.,  ordinances,  leakeige  tests,  cx>sts,  pilot 
projects,  water  meter  program*Tnfonnation,  etc.). 


o  Peak  day  water  use  for  largest  customers. 


o  Annual  reports,  budget  information,  financial  status  (audits) ,  bond 
rating,  etc.,  for  the  water  and  sewer  systems  for  the  past  10  years. 

o  Staff  size  information  and  work  assignnnents  for  existing  personnel. 
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o  Information/data  related  to  water  production  and  operation, 
maintencunce  and  repair  costs  for  the  past  5  yeeurs. 

o  Capital  impcovanent  programs  for  water  suf^ly  and  wastewater  treatment 
for  the  next  50  years  (or  available  future  time  frame) . 

o  Other  consultant  reports  dealing  with  systems  and  management,  including 
projected  capital  iii^ovements  for  water  and  sewer  systems  and  specific 
studies  (^.,  water  reuse  potential,  etc.). 

o  Water  use  and  sewer  flow  projections  for  the  next  50  years  (or  available 
time  frame)  and  information  on  "safe-yield”. 

o  Current  effluent  water  quality  conditions  and  limitations. 

o  Data  on  water  use  or  changes  in  water  use  and  the  effects  on  other  users 
of  water  suf^ly  sources  (^.,  water  conservation  flow  reductions  eux3 
hydroelectric  power  cdiauiges,  land  subsidence,  wildlife  inpacts,  etc.). 

This  information  and  more  are  required  to  propose  and  assess  the  inpact  of  a 
potential  water  conservation  progrem  on  a  water  utility  and  its  future  needs  for 
water  supply.  However,  many  water  utilities  do  not  have  this  depth  of  infomm- 
tion  available.  Also,  other  characteristics,  sometimes  causing  the  data  limita¬ 
tions,  are  useful  for  defining  the  differaices  in  water  suppliers  and  character¬ 
izing  four  Levels  of  data  availability.  Although  it  is  very  difficult  to 
characterize  water  sufpliers  based  on  size  (for  example,  large  vs.  small  and 
level  of  sophistication,  computer  literacy,  staff  capability,  etc.),  and  owner¬ 
ship  (for  exatiple,  public  vs.  private  and  information  availability),  there  are 
some  factors  to  consider: 

o  economies  of  scale  should  benefit  larger  companies  with  larger 
service  areas  and  improve  data  prospects,  although  this  is  not 
always  the  case. 

o  policies  regarding  water  management  such  as  metering,  customer 
class  breakdown,  pricing,  and  information  management  methods 
will  largely  characterize  needed  data  requirements  and  availeOale 
information. 

LEVEL  DEFINITIONS 

As  a  result,  the  following  definitions  were  developed  for  Levels  1 
throught  4: 

LEVEL  1:  Mostly  unmetered  water  use;  use  of  flat  rate  pricing; 

metered  water  use  of  total  system  and  large  users,  but 
no  data  for  single  family  residential;  aggregate  data 
for  utility  revenues  and  costs  with  limited  historic 
information;  limited  future  budget  projections,  water 
use  projections  and  forecast;  generalized  euxi  aggregate 
data  available  for  population  and  service  area  character¬ 
istics;  very  limited  wastewater  systan  information. 
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LEVEL  2:  Metered  water  use  with  biannual  metering  and  quarterly 
billings  (quarterly  metering  prior  to  1980);  mauiual  data 
management  techniques,  including  ledger  accounts  with  major 
categories  of  water  use  disaggregated;  availability  of 
county  and  local  planning  information  (r^)orts) ,  including 
generalized  water  use  information;  minimal  annual  report 
and  other  financial  detail  of  operations;  sane  previous 
experience  with  water  conservation;  very  limited  wastewater 
data. 

LEVEL  3:  Metered  water  use;  use  of  a  structured  rate  schedule;  dis¬ 
aggregated  water  use  hy  customer  classes;  data  on  water 
revenues  and  costs,  including  rate  study  reports;  good 
historic  information,  with  minimal  projections  and  fore¬ 
cast  information  on  population  water  use,  budgets,  etc. 

Good  descriptive  information  fron  local  planning  agency  on 
population  and  future  growth.  Limited  wastewater  data. 

LEVEL  4:  Metered  water  use;  use  of  sophisticated  water  pricing 
policy  with  water  conservation  efforts;  conplete  dis¬ 
aggregated  data  for  water  custoners  and  large  water  users; 
good  d^th  of  historic  water  use  and  financial/budget 
data  information,  including  well  docixnented  emd  prepared 
projections  and  future  pleumning  information. 

All  of  the  exan{>les  can  be  described  as  cot^lex  and  having  the  potential  for 
multi- jurisdictional  problems,  including:  (1)  Conplex  service  areas  which 
contain  numerous  political  jurisdictions  (cities,  towns,  counties) ,  as  well  as 
waste»»ter  districts  and  authorities,  and  (2)  simple,  single  entity  service  areas 
like  water  departments  for  a  town  that  are  conpeting  for  water  supply  and  other 
resources  with  neighboring  conmunities  and  are  subject  to  policies,  and  regula¬ 
tions  fron  other  higher  level  entities.  No  service  area  is  free  of  multi- 
jurisdictional  issues  when  dealing  with  water  supply  planning.  As  a  result,  data 
are  required  from  many  sources  to  identify  and  evaluate  the  conplex  study  area. 
The  next  chapter  on  GENERAL  ISSUES  identifies  sane  of  the  potential  study 
problems. 


CHAPTER  3 


GENERAL  ISSUES 


INTRODUCTION 

Water  supply  planning  is  a  cxxiplex  process  of  data  collecticxi,  selection 
and  application  of  analysis  methodologies,  identification  and  evaluation  of 
technical,  socio-economic  and  political  issues,  formulation  and  evaluation  of 
alternatives,  project  selection  and  presentation.  This  chepter  approaches  some 
of  the  issues  that  are  of  primary  concern  to  the  development  2ux3  evaluation  of 
municipal  and  industrial  water  supply -conservation  plans. 

Four  areas  of  interest  are  described  here: 

General  Information  Resources  On  Water  Conservation 


This  section  describes  available  sources  of  information  and  data  that  will 
be  invaluable  to  any  water  conservation  planning  effort.  The  attempt  in  this 
section  is  to  initiate  an  "information  trail"  that  will  begin  here  and  expand 
with  local  site-specific  sources  as  well  as  with  future  sources  as  more  research 
contributes  to  water  conservation  planning.  In  addition,  a  bibliography  is 
presented  in  Appendix  D  with  more  references  and  leads  to  sources  of  information. 

Plan  Setting 

Many  issues  arise  with  regard  to  the  realities  of  the  plan  setting.  Ihe 
study  area  is  never  a  homogeneous  place  with  uniform  data  availability  for 
implementation.  This  section  addresses  many  fundamental  issues  involving 
procedure  and  technique  that  are  at  the  foundation  of  a  final  plan  that  is 
accurate  and  believable,  and  that  can  be  inplemented. 

Technical  Problems  and  Methods 

A  variety  of  common  problems  will  be  encountered  in  a  study  of  the  water 
supply  alternatives  that  are  available  for  a  study  area.  Ihis  section  addres¬ 
ses  many  issues;  some  are  described  from  other  research  projects,  and  others 
were  developed  as  a  direc±  result  of  this  project. 

Risk  eurid  unc:ertaintv 

This  section  deals  with  the  approaches  to  water  manaigement  involving 
long-term  investment  and  short-term  water  suj^ly  managanent  which  cxnhine  to 
yield  an  acceptable  or  adequate  level  of  water  supply  for  an  urban  community. 
"Safe  yield",  "design  droughts",  drought  warning  systems  and  other  factors  that 
relate  to  an  optimal  strategy  of  water  sv^ly  projects  and  cxintrols  are  dis¬ 
cussed. 

Since  the  objective  of  a  Municipal  and  Industrial  water  Conservation  Plan  as 
developed  by  this  Handbook  is  to  achieve  beneficial  water  reduction  and  to 
realize  benefits  (reduced  costs  and  delays  in  required  projects)  or  more  effi¬ 
cient  use  of  existing  water  supply  sources  (te.,  to  reduce  leakage  in  a  water 


distribution  system  and  utilize  other  water  conservation  measures  to  prevent 
the  construction  of  inefficient  water  supply  projects  with  loc:al  and  Federal 
resources) ,  two  key  issues  must  be  considered. 

o  Water  conservation  is  a  technique  that  can  support  water  supply 
augmentation,  but  cannot  replace  it. 

o  Risk  of  municipal  and  industrial  shortage  during  drought  must 
be  evaluated.  Short-term  contingaixry  pleuns  should  si^lement 
the  long-term  investment  program. 

With  regaurd  to  the  first  key  point,  nvxnerous  sources  of  information  are  available 
on  water  conservation  methods  and  their  effectiveness.  This  Handbook  does  not 
try  to  be  an  authority  on  water  conservation  measures.  Appendix  A  -  Glossary  of 
Terms  and  Water  Conservation  Measures  pres^its  scxne  information  on  what  cortain 
water  conservation  measures  are  intended  to  do,  and  where  information  on  water 
conservation  measures  is  now  relatively  well  established  (te.,  measures  and 
results  are  presented  in  the  literature,  also,  see  Appendix  D  -  Bibliograi^y) . 
This  need  for  reliable  information  cxi  water  conservation  measures  and  results  of 
eqpplicotions  is  a  very  important  beginning  in  developing  and  evaluating  a  water 
cxxiservation  plan  for  an  area.  Also,  other  points  such  as  how  well  these  water 
conservation  measures  will  function,  how  permanent  they  will  be  (ie.,  die-off 
rates  of  education  progrens  and  removal  rates  of  devicos  by  dissatisfied  water 
users)  are  essential  to  the  sucxoss  of  a  progreni  and  are  also  discussed  here. 

When  a  water  supply  program  is  implemented,  either  for  supply  augmentation 
or  conservation,  it  is  expected  to  work.  If  the  program  cannot  produce  the 
desired  results,  unexpected  economic  impac:ts  will  result,  as  well  as  social  and 
public  "costs”  due  to  lost  faith  in  water  sipply  planners,  or  perhaps  worse. 
These  concerns  are  at  the  heart  of  water  supply  planning  and,  specifically, 
water  conservation  program  planning  and  account  for  the  traditional  very  safe 
and  conservative  approach  taken  by  water  planners.  Typically,  water  supply 
planners  minimize  the  "down-side  risk"  and  provide  for  more  theun  sufficient 
supplies,  even  if  supplies  excoed  sane  le\^l  that  is  consistent  with  ecxmcmic 
efticiency. 

a  result,  the  other  general  issues  discussed  in  this  section,  including 
data  scirces,  planning  approach  and  risk  and  uncertainty,  all  are  directly 
related  to  developing  confidence  that  the  proposed  plan  of  water  sv;^ly  augmenta¬ 
tion  and  v^ter  supply  conservation  will  provide  adecjuate  water  supplies  and  no 
unnecessary  economic  losses  for  a  water  supplier's  service  area.  This  section 
considers  those  issues,  as  well  as  scxne  methcxis  for  their  solution. 

GENERAL  INFORMATION  RESOURCES  ON  WATER  CONSERVATION 

Examples  ranging  from  Level  1  (the  minimal  data  situation) ,  to  Level  4 
(where  abundant  data  are  available)  are  presented  as  real  a^lications  of 
the  Prcoedures  Manual.  This  Handbcok  has  proposed  methods  ranging  frcxn  simpli¬ 
stic  to  complex,  data  intensive  techniques.  The  purpose  is  to  select  methods 
that  make  the  best  use  of  available  information  and  data  to  provide  credible, 
reliable  results.  Several  ckxoments  are  suggested  for  background  information 
and  more  illustrations  of  water  conservation  planning. 


IWR  Publications 


Tlie  U.S.  Army  Corps  of  Engineers,  Engineer  Institute  for  Water  Resources  has 
focused  on  the  research  needs  of  water  supply  planning,  including  water  demand 
forecasting  and  water  conservation  methods.  The  following  publications  are 
briefly  described  as  key  resources  for  developing  a  water  conservation  program. 

The  Role  Of  Conservation  In  V7ater  Supply  Planning,  Contract  Report  79-2, 
Contract  Number  DACW72-78-(i>022,  April  1979.  (65)  This  report  establishes  an 
intellectual  basis  and  terminology  for  the  Procedures  Manual  on  which  this 
Handbook  is  based.  The  report  was  motivated  by  the  Presidential  Water  Re¬ 
sources  Policy  Reform  Message  of  June  6,  1978,  which  asserted  a  national  conmit- 
roent  to  water  conservation  as  a  national  priority.  The  fundamental  definition  of 
water  conservation  is  established  in  this  report:  Water  conservation  is  any 
beneficial  reduction  in  water  use  or  in  water  losses  (reductions  in  the  use,  or 
loss,  of  water  without  disproportionately  increasing  the  use  of  other  resources 
are  labeled  conserving) .  The  report  also  provides  a  summary  and  appraisal  of 
conservation  measures. 

The  Evaluation  Of  Water  Conservation  For  Municipal  And  Industrial  Water 
Suppfy^:  Procedures  Manual,  Contract  Report  §d-l ,  Contract  Number 

DACW72-79-C-0018,  April  1980.  (12)  The  Procedures  Manual  followed  Contract 
Report  79-2  and  provides  the  conceptual  approach  that  is  demonstrated  through 
examples  in  this  Handbook. 

An  Annotated  Bibliography  On  Vfater  Conservation,  Contract  Report  79-3, 
Contract"  Nutter  DACW7i-76-M-0752,  April  1^?^.  09)  This  report  contains  237 
described  sources  of  information  ranging  from  general  water  planning  and  trends 
in  water  use  information  to  publications  from  the  mid-1970's  on  specific  water 
conservation  methods. 

The  Evaluation  Of  Water  Conservation  For  Municipal  And  Industrial  ^ter 
Supply:  Illustrative  Examples,  Contract  Report  82-Cl,  Contract  Number  DACW72- 
82-M-0160,  February  1981.  (80)  This  report  used  hypothetical,  as  well  as 
actual  data  from  Atlanta,  Georgia  and  Tucson,  Arizona  metropolitan  areas  to 
d^onstrate  through  illustrative  examples  the  application  of  the  Procedures 
Manual. 

The  Evaluation  Of  Drought  Management  Measures  For  Municipal  And  Industrial 
Water  Supply.  Prepared  for  the  U.S.  Army  Corps  of  Engineers,  Institute  for 
Water  Resources,  October  1983.  (66)  The  purpose  of  this  report  was  to  formu¬ 
late  and  apply  a  planning  method  for  determining  optimal  strategies  for  shortage 
mitigation  in  municipal  and  industrial  water  supplies.  The  model  't>rops’'  vas 
formulated  and  applied  to  Springfield,  Illinois;  the  report  contains  a  good 
annotated  bibliography  of  drought  contingency  planning  literature.  In  a  s^>arate 
volume,  the  docvmentation  of  data  gathering  and  analysis  methods  is  provided. 

Analytical  Bibliography  For  Water  Supply  And  Conservation  Techniques, 
pr^ared  for  the  U.S.  Army  Corps  of  Ekigineers,  Institute  for  Water  Resources, 
Contract  Report  82-C07,  January  1982.  (18)  This  report  includes  an  extensive 
inventory  of  methods  and  techniques  for  water  conservation. 
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National  Data  Bases 


A  catipiled  national  data  base  for  water  cx)nservation  does  not  exist.  If  one 
were  available,  it  would  present  regional  variations  on  precipitation,  drought 
impact  and  approaches  for  water  conservation.  Two  publications  have  aggregated 
a  considerable  amount  of  water  conservation  data,  including: 

Residential  Water  Conservation  Projects,  Sutmnary  Report,  pr^>ared  for  U.S. 
Oepartmmt  of  Housing  and  Urban  Development,  Number  PDR903,  (Brown  and  Caldwell, 
Inc.),  1984.  (92)  This  report  identifies  many  water  conservation  techniques  and 
assesses  their  effectiveness  to  reduce  water  consuiption. 

Algorithm  For  Determining  The  Effectiveness  Of  Water  Conservation  Measures, 
prepared  for  the  U.S.  Army  Corps  of  Engineers,  Waterways  Experiment  Station, 
Contract  DACW39-82-C-0080,  (Roy  F.  Weston,  Inc.)  May  1983.  (9)  This  report 
presents  an  algorithm  for  determining  the  effectiveness  in  reducing  water  use 
by  the  implementation  of  a  variety  of  water  conservation  measures.  Fractional 
water  use  reduction,  coverage  of  conservation  measures  and  interactions  between 
water  conservation  measures  are  developed  for  numerous  conservation  measures 
based  on  evaluated  literature  experience. 

PLAN  SETTING 

Several  issues  regarding  the  study  area  or  plan  setting  should  be  addressed 
first.  These  include  data  sources,  the  study  area  definition  and  the  related 
issue  of  multi- jurisdictional  complications.  Briefly  these  topics  are  present¬ 
ed  here  (additions’  information  is  available  in  the  IWR  r^x>rt:  Forecasting 
Municipal  And  Industrial  Water  Use;  A  Handbook  Of  Methods) .  (67)  These  issues 
are  interrelated  and  will  affect  the  approach  to  the  study,  as  well  as  the 
ability  to  implement  the  study  results. 

Study  Area  Definition 

The  first  step  is  to  define  the  geograjAiic  area  for  which  the  water  plan  is 
to  be  developed.  Frequently,  such  a  study  boundary  is  defined  by  a  utility 
service  area  or  a  hydrologic  area  (^.,  a  river  basin),  which  is  completely 
independent  of  the  goverrenent/political  boundaries  for  which  data  are  generally 
available.  The  other  option  is  to  define  the  area  in  terms  of  the  political  or 
jurisdictional  boundaries,  an  approach  that  is  unrelated  to  hydrologic  bound¬ 
aries  and  related  data.  Counties,  towns,  cities.  Standard  Metropolitan  Statisti¬ 
cal  Areas  (SMSA's)  and/or  water  utility  jurisdictions  provide  a  basis  for  this 
approach. 

Points  to  consider  that  may  be  important  to  a  planned  study  area  definition 
include: 

(1)  Potential  expansion  of  a  service  area  during  the  forecast  period. 

The  study  area  should  be  defined  to  coincide  with  the  largest 
service  area  expected. 


(2)  Inclusion  of  large  unserved  area  in  the  region  that  is  currently 

not  serviced  hy  the  water  utility  and  is  unlikely  to  receive  service 


during  the  study  period.  It  may  be  helpful  to  exclude  these  areeus 
from  the  study  area  definition. 


(3)  Existence  of  large  self-su{^lied  water  users  within  the  study  area, 
or  of  services  (^.,  large  industries)  that  are  located  outside 

of  the  study  area  with  private  pipelines  connected  to  the  water 
supply  service.  These  important  water  users  should  be  included 
in  the  study  area  definition. 

(4)  Alignment  of  study  area  and  political  subdivision  data.  IVo 
solutions  are  available:  (a)  disaggregate  danograf^ic  and 
socio-economic  data  to  the  service  area  (this  method  results 

in  lower  quality  explanatory  variables  because  of  the  necessary 
arbitrary  disaggregation  techniques) ,  or  (b)  define  the  service 
area  to  coincide  with  the  political  subdivision (s)  (this  method 
results  in  lower  quality  water  use  data) .  In  each  case,  the 
analyst  must  consider  which  aj^roach  will  cause  the  least 
difficulty. 

Multi-Jurisdictional  Concerns 


Two  important  concerns  relate  to  multi- jurisdictional  aspects  of  a  study 
area.  Institutional  issues  are  in^rtant  when  the  study  area  is  characterized 
by  more  than  one  jurisdiction.  In  addition,  the  availability  and  quality  of 
data  will  not  be  uniform  across  a  multi- jurisdictional  study  area. 

The  institutional  issues  are  the  most  important  of  the  multi- jurisdictional 
concerns  and  relate  to  the  ability  to  implanent  a  project  recommendation. 
Where  more  than  one  political  entity  or  water  supply  service  area  is  involved, 
thought  should  be  given  to  separate  forecasting  and  plan  development  for  each 
entity.  In  some  states,  this  is  more  apparent  (^.,  in  Pennsylvania,  a  home 
rule  state,  local  towns  and  boroughs  are  enpowered  to  make  decisions  in  lieu  of 
counties  and  regional  jurisdictions;  in  California,  districts  are  frequently 
created,  and  multi-jurisdictional  approaches  may  be  more  appropriate) .  As  a 
result,  the  study  area  should  be  defined  in  terms  of  jurisdictions  and  their 
willingness  and  ability  to  cooperate  and  implement  project  results. 

Related  to  the  differences  among  communities  and  service  areas,  the  quality 
of  data  will  also  be  a  factor  in  a  conplex  plan  setting.  Sub-areas  can  be 
identified  with  relatively  uniform  data  characteristics  in  order  to  maintain 
the  overall  quality  of  the  study  area  effort.  In  sub-areas  where  data  are  of 
better  quality,  advanced  analysis  methods  can  be  used.  In  the  sub-areas  with 
poorer  quality  data,  additional  collection  may  be  required  or  simpler  analysis 
methods  may  be  appropriate.  Analysis  of  trade-offs  between  additional  data 
collection  needs  and  analysis  techniques  would  be  made  for  each  sub-area. 

Data  Sources 


Appendix  B  provides  the  data  request  forms  that  will  help  to  define  much  of 
the  data  required  for  an  application  of  the  Procedures  Manual.  The  data  required 
will  consist  of  both  historic  information  and  projected  data.  The  following  list 
suggests  sources  of  commonly  used  water  supply  planning  data: 
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Historic  Data 


1.  Water  Use  (Municipal  and  Industrial) 

-  Water  Utility 

-  Regional  Water  Planning  Agency 

-  State  Permit  Data,  Water  Planning 

2.  Population  Data 

-  State,  Regional  or  Local  Planning  Agency 

-  Water  Utility 

-  Economic  Development  Agency 

-  City  or  Regional  Planning  Agency 

-  U.S.  Census  of  Population 

3.  Number  of  Hous^iolds  or  Dwelling  Units:  Other  Demographic  Variables 

-  State,  Regional  or  Local  Planning  Agency 

-  U.S.  Census  of  Population,  Housing 

4.  Nixnber  of  Connections 

-  Water  Utility 

-  Wastewater  Utility 

5.  Climatic  Data 

-  National  Weather  Service,  National  Oceanic  and  Atmospheric 

Administration  (NOAA) ,  U.S.  Department  of  Comnerce 

-  State  Water  Resources  Agency 

-  Regional  Water  Resources  Agency 

-  D^t.  of  Meteorology  or  Climatology,  State  University 

-  Water  Utility 

6.  Water  and  Wastewater  Rate  Structure 

-  Water  Utility 

-  Wastewater  Utility 

7.  Other  Economic  Variables 

-  State  or  Regional  Agency  Water  Charges/Infrastructure  Fees 

-  Property  Values  (State,  County  and  Local  Real  Estate 

Assessor  Agency) 

-  Industry  and  Business  (State,  Regional  and  Local 

Planning,  Chambers  of  Commerce) 

-  Manufacturer 

8.  Policy  Information 

-  State  and  Local  Governments 

-  Water  Utility 

9.  Manufacturing  Employment,  Output,  Processes 

-  Local  or  Regional  Economic  Developnent  Agency 

-  State  Employment  Agency 

-  U.S.  Census  of  Manufacturers 

-  U.S.  Bureau  of  Labor  Statistics 

-  Individual  Firms 


10.  Population,  Household  Size,  Number  o£  Households,  etc. 

-  State,  Regional  or  Local  Planning  Agency 

-  Economic  Developnoit  Agency 

-  Bureau  of  Economic  Analysis  (OBERS) 

11.  Economic  Variables 

-  State,  Regional  or  Local  Planning  Agency 

-  Bureau  of  Economic  Analysis  (<£ERS) 

12.  Manufacturing  Employment 

-  State,  Regional  or  Local  Agency 

-  Economic  Development  Agency 

-  Bureau  of  Economic  Analysis  ((BERS) 

-  Individual  Firms 

Other  sources  of  data  could  include  Water  Resource  Research  Institutes, 
Water  Resource  Associations,  U.S.  Geological  Survey,  and  universities  (espe¬ 
cially  Urban  Planning,  Environmental  Resources  and  Engineering  Departments) . 
As  is  indicated  in  the  Level  3  example,  California  has  initiated  numerous 
projects  to  research  the  water  conservation  potential  for  landscape  modifica¬ 
tion  and  alternative  irrigation  methods.  Sources  of  new  research  can  frequent¬ 
ly  be  tracked  down  only  by  persistent  detective  work,  although  it  is  helpful  to 
know  in  advance  that  certain  areas  of  the  country  are  actively  working  to 
identify  methods  for  water  conservation,  including  California,  Arizona,  New 
Jersey  and  Colorado.  Also,  some  national  associations  are  devoting  more  effort 
to  water  conservation,  including  the  American  Society  of  Plumbing  Engineers 
(Washington,  D.C.). 

TECHNICAL  PROBLEMS  AND  ME^UODS 

A  number  of  tedinical  problems  arise  when  preparing  an  analysis  of  water 
conservation  options.  This  section  presents  a  variety  of  problems  and  proposes 
some  methods  for  their  solution. 

Minimum  Data  Definition 

Although  the  intent  of  this  project  is  to  demonstrate  the  Procedures  Manual 
approach  under  varying  circumstances  of  data  availability  from  "minimum"  data 
(Level  1)  to  a  "maximum"  data  availability  (Level  4),  it  was  not  possible  to 
define  a  Level  1  ’Yninimum"  to  include  virtually  no  data.  A  Level  1  data  avail- 
cdbility  definition  could  have  described  an  unnnetered  system  such  as  the  follow¬ 
ing: 

NO  DATA  LEVEL:  Urmetered  water  use  with  no  metering  of 
individual  water  users,  or  production; 
unsophisticated  accounting  and  data  records 
with  one  year  of  data  available;  unifornv/flat 
rate  charges  to  each  user;  limited  water  plan 
information  and  budget  data/information  with 
a  one  or  two  year  horizon  and  no  continuity 


between  the  water  supply  plan  future  require¬ 
ments  and  the  budget. 


This  situation  is  not  remote.  Based  on  responses  to  a  project  Water  Supply 
System  Gieck  List  (i^^ndix  C)  regarding  available  water  use,  water  conserva¬ 
tion,  revenues,  costs  planning  and  budget  data,  water  systems  can  vary  con¬ 
siderably. 

The  major  needs  are  to  obtain  information  on  water  use  by  custcxner  class 
and  to  tie  the  water  plan  information  (future  project  needs)  to  the  budget 
process.  Depending  on  time,  available  budget  and  the  type  of  study  (Level  A,  B 
or  C)  (13)  options  are  available  that  permit  application  of  the  Procedures 
Manual  even  under  more  restrictive  conditions  than  the  Level  definitions  suggest. 

A  Icey  requirement  for  developing  and  evaluating  water  conservation  proposals 
is  an  understanding  of  how  much  water  is  used  by  each  user  class.  This  is 
important  because  water  conservation  measures  are  applied  to  users  in  a  class, 
and  the  water  reduction  and  coverage  varies  based  on  characteristics  of  these 
users,  and  effectiveness  is  directly  related  to  the  quantity  of  water  used 
by  the  class.  Two  options  are  available  for  improving  the  limited  information 
available: 

(1)  Use  literature  information  on  water  use  user  class  fov  ether 
conmunities  that  are  comparable  to  the  study  area.  Based  on  demographic  informa¬ 
tion  (population  and  niinber  of  households) ,  commercial/industrial  information, 
public  sector  information,  etc.,  and  catparison  to  other  similar  areas,  it  is 
possible  to  estimate  the  aggregate  water  use,  base  and  seasonal  use  and  quanti¬ 
ties  used  by  each  user  class  and  by  month. 

(2)  Install  water  meters  to  gain  information  on  water  use  within  the 
community.  Meters  can  be  installed  to  sample  selected  users,  or  groups  of 
users,  to  obtain  needed  information.  A  j -ogram  could  be  developed  for  reading 
the  meters  over  a  period  of  time,  perhaps  one  to  three  years,  in  order  to  get 
needed  information  on  base  and  seasonal  use. 

With  and  Without  Project 

The  traditional  approach  to  project  evaluation  involves  comparison  of 
regional  conditions  with  and  without  a  project  or  program.  Typically,  large 
water  projects  directly  affect  input  eind  output  prices  and  related  benefits  and 
costs  of  a  project  because  of  the  significant  influence  of  the  project.  For 
this  reason,  it  is  required  that  future  water  use  and  associated  prices  be 
determined  in  the  absence  of  the  project  ("without-project"  condition) ,  as  well 
as  for  conditions  in  the  presence  of  the  project  ("with-project"  condition) . 

In  the  "without-project"  condition,  local  water  needs  and  associated  prices  are 
influenced  by  local  actions  and  initiatives.  In  the  "with-project"  condition, 
the  Federal  project  provides  a  substitute  for  all  or  part  of  the  locally- 
planned  alternatives. 

For  a  typical  Federal  project  where  a  water  supply  reservoir  or  flood 
control  project  is  planned,  the  project  generally  is  sufficiently  large  to 


increase  the  supply  of  water  or  electricity  (if  hydroelectric  power  is  generat¬ 
ed)  and,  therefore,  to  drive  down  the  price  at  which  the  new  larger  quantities 
are  dananded.  As  a  result,  the  "with-project"  represents  the  lower  limit  of 
prices  for  outputs,  and  the  "without-project”  represents  the  smaller  output  and 
associated  upper  limit  of  prices. 

The  same  argixnent  applies  to  supply.  If  a  project  bids  up  the  prices  of 
factor  inpxits,  the  "without-project"  represents  the  lower  limit  of  prices  and 
the  "with-project"  represents  the  upper  limit  of  input  prices  (i^. ,  wages  would 
be  bid  ip  as  the  increased  quantity  of  skilled  labor  is  required) .  The  issues 
of  price  variation  in  evaluating  "with"  and  "without"  project  conditions  are 
developed  in  Water-Resource  Development,  The  Economics  Of  Project  Evaluation, 
Otto  Eckstein  (68),  as  well  as  other  potential  consequences  of  proposed  projects, 
including  "increasing  returns",  benefits  and  costs  concepts,  and  other  issues 
such  as  evaluations  of  projects  in  full  employment  and  other  circimstances. 
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In  dealing  with  smaller  water  conservation  projects  for  municipal  and 
industrial  water  danand,  the  "with"  and  "without"  project  concepts  are  the 
sane,  however,  the  degree  of  influence  of  a  "with"  project  condition  may  be 
more  difficult  to  detect.  Economic  And  Environmental  Principles  And  Guidelines 
For  ...Studies  (10)  provides  additional  information  on  "with"  and  "without" 
project  concepts. 

The  water  demand  forecasts  can  reflect  the  project  induced  "with"  project 
effects.  Methods  that  incorporate  p>er  capita  use  are  insensitive  to  changes  in 
price,  and  judgement  is  required  in  making  such  forecasts  to  accommodate  project 
influences  in  future  water  use.  These  methods  are  generally  not  endorsed  by 
Principles  And  Guidelines.  More  advanced  techniques,  particularly  those  incor- 
porating  demand  models,  pjermit  consideration  of  related  changes  in  prices. 

For  this  Handbook,  the  "without"  project  water  demand  represents  unrestrict¬ 
ed  water  use.  The  "with"  project  forecast  is  obtained  by  subtracting  the 
calculated  effectiveness  of  water  conservation  measures  from  the  "without" 
project  conditions.  Where  sup>ply  augmentation  was  required  to  assure  "without" 
project  supplies  to  the  year  2030  (planning  horizon) ,  the  costs  of  local  new 
supply  were  incorporated  into  the  future  demand  forecasts. 

Alternative  Futures 

Since  precise  forecasting  of  future  conditions  is  impossible,  particularly 
for  a  50-year  planning  horizon,  it  is  necessary  to  consider  a  base  case  situation 
and  other  alternative  futures  that  may  result.  A  "base  case"  or  "most  likely" 
future  is  usually  evaluated,  as  well  as  other  possible  situations.  Each  alterna¬ 
tive  future  can  therefore  be  described  in  terms  of  alternative  assumptions. 


This  method  of  developing  alternative  futures  is  useful  in  preparing  and 
evaluating  project  conditions.  The  alternative  futures  serve  as  conditions  for 
sensitivity  tests.  If  the  alternative  futures  indicate  that  radical  changes  in 
project  cost  or  reliability  are  possible  under  the  alternative  conditions, 
greater  concern  is  given  to  spjecif ication  of  the  assuiptions  for  the  "most 
likely"  alternative  and  in  understanding  which  variables  are  "critical"  or  highly 
sensitive  to  a  successful  project.  (More  is  provided  on  this  in  a  following 
section  on  "Risk  and  Uncertainty".) 
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Planning  a  Water  Conservation  Program 


Care  must  be  taken  in  ciefining  and  planning  a  water  conservation  program. 
Several  cor. iderat ions  are  presented  here:  (1)  Appendix  A  identifies  and 

defines  numerous  conservation  measures  that  can  be  used,  but  this  list  is  not 
canplete.  In  addition,  the  list  identifies  measures  in  broad  conceptual  terms. 
Variations  in  products  based  on  differences  in  vendor  specifications,  state 
regulations  concerning  accepted  devices  and  other  similar  details  must  be 
considered,  and  (2)  "Where  to  begin?"  in  planning  a  water  conservation  program 
is  also  not  as  apparent  as  it  may  seem.  If  a  water  supply  area  is  experienc¬ 
ing,  or  may  experience  shortages,  which  are  already  quantified,  and  an  "exact" 
quantity  or  level  of  water  conservation  is  already  "known",  portions  of  the 
16-Step  Handbook  approach  should  be  applied  as  an  iterative  procedure  to  assure 
the  "required"  level  of  water  reduction.  The  approach  used  here  has  placed 
"priority"  on  the  Steps  1-4  screening  process  to  select  the  "correct"  set  of 
applicable,  technically  feasible  and  socially  accepted  measures,  and  the  result¬ 
ing  reduction  in  water  use  is  secondary  in  concern. 

Other  concerns  in  specifying  a  future  water  conservation  program  involve 
seme  initial  information  concerning  the  area: 

(1)  To  what  extent  are  water  conservation  measures  already 
implemented?  In  the  Level  2  and  3  examples,  existing  water 
conservation  programs  have  residual  effects  that  must  be 
considered  (addressed  in  the  following  section  on  Residual 
Water  Conservation  Program  Effects) . 

(2)  Is  the  area  experiencing  growth,  or  is  it  stable?  Where 
growth  is  expected,  certain  water  conservation  measures 
are  easily  installed  in  new  construction  as  part  of  a  long¬ 
term  effective  program  (^. ,  low  flush/shallow  trap  toilets, 
drought- tolerant  landscaping,  etc) ,  and  an  effective  long¬ 
term  program  is  possible,  ^ere  retrofits  are  the  primary 
solution  (in  non-growth  areas),  these  are  easily  installed 
(generally)  and  are  also  easily  removed  (see  Level  3  example 
for  the  effect  of  time  and  the  residual  effects  of  previous 
water  conservation  programs) . 

These  concerns  suggest  that  a  water  conservation  program  can  be  defined  through 
the  steps  in  this  procedure,  however,  it  may  not  achieve  very  much  water  conser¬ 
vation.  As  a  result.  Steps  1-6  and  the  overall  effect  of  water  conservation 
versus  water  supply  and  safe  yield  should  be  reviewed  before  continuing  with  the 
subsequent  Steps  in  the  analysis. 

Residual  v;ater  Conservation  Program  Effects 

A  very  significant  problem  involves  the  determination  of  what  measures  are 
already  in  place  and  how  effective  they  are.  In  many  parts  of  the  country, 
cermunities  have  implemented  water  conservation  programs  (in  many  cases  only 
partially)  as  a  method  to  either  deal  with  a  drought,  or  reduce  water  consunp- 
tion  because  of  system  limitations  (^. ,  because  of  overloaded  wastewater  or 
water  treatment  plants).  In  addition,  existing  plumbing  codes  possibly  at 
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state  or  local  levels  may  require  water-saving  fixtures  and  ^pliances  (and  in 
sane  cases,  these  codes  are  not  effectively  enforced).  It  is  necessary  to 
determine  yihat  the  residual  fron  a  previous  water  conservation  program  is,  and 
what  has  been  done,  more  generally,  to  reduce  water  consunption  in  a  service 
area. 

Three  questions  should  be  asked  before  proceeding: 

1.  Where  have  water  conservation  measures  been  implanented  in 
the  study  area  during  the  recent  past?  (Conc^ts  of  time  are 
considered  later  in  this  secticxi  where  die-off  rates  of  water 
conservation  projects  are  presented.) 

2.  Have  definite  conmitments  been  made  to  implanent  water  conservation 
measures  within  the  study  area  during  the  planning  period?  and,  or 

3.  Are  previous  progrems  for  water  conservation  fully  inplemented  and 
enforced,  and  will  future  programs  be  implemented  effectively? 

(ie..  Just  because  a  regulation  exists  requiring  water  conservation 
does  not  mecin  reductions  in  water  consumption  will  result.  Cases 
are  apparent  of  State  Plumbing  Codes  requiring  water  conservation 
fixtures  in  new  single  family  and  multi-family  residential  areas 
that,  despite  licensing  of  inspectors,  are  poorly  implanented.) 

This  section  presents  some  ideas  on  how  to  determine  the  residual  effects  of 
previous  water  conservation  progranns. 

Only  two  of  the  Level  examples  previously  anployed  water  conservation 
programs.  In  the  Level  2  example,  the  BCWD  had  experienced  drought  in  1980, 
and  previously  had  employed  a  conservation  program  to  provide  relief  when 
existing  water  supply  limitations  were  restricting  new  development  and  con¬ 
struction  in  the  late  1970 's.  In  the  WCWSU  example  (Level  3),  previous  severe 
drought  provided  a  basis  for  extensive  water  conservation  in  1977. 

By  1984,  the  utility  believed  it  had  finally  returned  to  pre-drought  levels 
of  water  consolation.  Table  3-1  presents  information  on  the  post-drought  water 
consumption  for  the  WGffSU  and  Figure  3-1  provides  generalized  graphic  information 
(based  on  literature  experience) . 


TABLE  3-1 

CHANGES  IN  POST-DROUGHT  WATER  OONSUMFTKM 
_ PERCENT  OP  1975  CONSUMPTION _ 


1975 

1976  1977  1978 

1979 

1980 

1981 

1982 

1983 

January 

"TBff 

-  -  “5? 

“51 

“55- 

“sr 

“5? 

FdDruazy 

100 

68 

84 

88 

92 

90 

91 

March 

100 

(1976-1977  72 

87 

97 

98 

91 

92 

^il 

100 

Drought  E^riod)  69 

85 

90 

99 

90 

75 

May 

100 

70 

84 

80 

94 

88 

85 

June 

100 

73 

83 

79 

93 

85 

89 

July 

100 

75 

82 

82 

92 

86 

95 

August 

100 

76 

83 

80 

89 

88 

94 

September 

100 

81 

86 

88 

88 

89 

92 

October 

100 

89 

89 

96 

88 

92 

- 

November 

100 

90 

83 

100 

88 

90 

- 

December 

100 

80 

79 

88 

85 

84 

- 

Note:  Unadjusted  for  growth,  however,  the  area  experienced  insignificant 
growth  during  this  period. 


ftiat  actually  hs^ipens  following  the  drought  involves  at  least  two  things: 

(1)  New  growth  in  water  customers  increases  consunption. 

(2)  Water  customers  who  used  water  conservation  measures  during 
the  drought  have  removed  the  devices  (note:  faucet  aerators 
may  clog,  low-flow  showerheads  may  not  provide  the  level  of 
satisfaction  required  in  non-drought  times,  displacement 
devices  in  toilets  may  cause  problems,  and  these  devices  will 
be  removed) . 

In  addition,  the  situation  is  complicated  by  the  influence  of  wet  and  dry 
years. 

Itie  Level  2  and  3  exanples  provide  some  suggestions  for  identification  of 
this  residual  effect. 

The  East  Bay  Municipal  Utility  District  (EBMUD)  was  one  of  the  water  st^ly 
service  areas  significantly  affected  by  the  West  Coast  drought  in  1977.  Table 
3-2  indicates  the  results  of  a  survey  effort  by  the  Kennedy  School  of  Public 
Policy,  conducted  during  the  sunmer  of  1980,  to  determine  the  die-off  rates  of 
t«ater  conservation  measures  at  the  end  of  three  years  following  the  drought. 
The  survey  indicates  that  the  residual  effects  of  the  previous  programs  are 
still  significzmt  with  fron  18  to  79  percent  of  the  progrems  still  in  use. 


TABLE  3-2 

WEST  COAST  WATER  CONSERVATION  RESEWSEI 
DURING  AND  AFTER  1977  DROUGHT 


DURING  DROUGHT 
(%  PEOPLE  USING 
MEASURE) 

DECREASE 
(%  DBCL.) 

STILL  IN  USE 
(%) 

Toilet  Displacanent 

Caught  Water  in  Bucket 

65 

34 

31 

(shower/sink) 

61 

80 

(?) 

Did  Not  Water  Landscape 

59 

72 

(?) 

Flush  Toilet  Less 

77 

59 

18 

Did  Not  Wash  Car 

81 

52 

29 

Full  Dishwasher  Load  Only 

84 

0 

84 

Took  Quicker  Showers 

91 

31 

60 

Turn  Off  Water  (Dishwashing) 

93 

14 

79 

Turn  Off  Water  (Brushing  Teeth)  95 

17 

78 

NOTE:  Kits  distributed  during  drought. 

o  Book  on  Water  Conservation 
o  Water  Bag  (toilet  displacen^t) 
o  Shovrer  Flow  Restrictor 
o  Two  Dye  Tablets  (toilet  leak  detection) 

^Kennedy  School  of  Public  Policy,  Harvard  University,  January  1981.  (Survey 
conducted  July  -  August,  1980.) 


One  accroach  is  to  use  a  questionnaire  to  identify  the  water  conservation 
measures  that  are  currently  in  place  and  how  they  are  enforced.  This  method 
will  establish  a  base  condition  and  avoid  the  possibility  of  double  counting 
potential  water  conservation  effects  of  a  proposed  program.  Other  methods, 
including  available  information  can  also  be  used  in  establishing  the  residual 
levels. 

Where  existing  information  is  used,  the  approach  would  be  to: 

1.  Prepare  Table  of  trends  in  water  use  since  the  drought  and 
identify  pre-drought  "base  year". 

2.  Delete  years  from  analysis  where  precipitation  was  abnormal 
(ie. ,  wet  and  dry  years) . 

3.  Review  trends  in  new  connections  and  adjust  trends  in  water  use 
to  exclude  water  consixiption  by  new  accounts. 


4.  Compute  percent  of  base  year  water  use  represented  by  each  post¬ 
drought  year  water  data. 


5.  Evaluate  results  for  tr«ids  and  possible  limits 


'  This  a^roacii  vfas  used  for  the  West  Coast  Water  and  Sewer  Utility  in  the  Level 

I  3  exanple. 

I 

I  Another  approach  is  possible  for  situations  where  the  purchase  of 

I  water-saving  devices  is  controlled.  In  the  Level  2  example,  for  instance, 

information  was  avail2d>le  regarding  how  many  water  conservation  devices  (ie., 

I  flow  restrictors,  toilet  displacement  devices,  low-flow  showerheads,  etc.,) 

I  were  purchased,  and  information  was  available  on  the  possible  extent  of  removal. 

I  Therefore,  it  was  possible  to  estimate  what  residual  might  still  be  in  place. 

Where  the  water  utility  jursidiction  is  larger,  however,  and  where  drought 
r^resented  a  pending  severe  emergency  (te.,  as  in  the  Level  3  example  on  the 
I  West  Coast),  the  ability  to  control  purchase  information  of  water  conservation 

devices  was  not  possible,  and  such  information  was  not  available  for  that  area. 

As  suggested  previously,  a  questionnaire  approach  might  be  used  to  obtain 
this  needed  information.  Questions  regeurding  the  existence  of  water  conserva¬ 
tion  measures  in  individual  hemes  could  be  prepared,  a  senple  strategy  would  be 
developed,  data  would  be  collected,  and  the  results  would  be  analyzed.  Since 
questionnaires  may  be  develc^jed  to  obtain  other  information  (^.,  the  public's 
attitudes  toward  water  conservation  and  knowledge  of  alternatives) ,  care  should 
be  taken  to  limit  the  questionnaire  information  request  to  a  single  effort  with 
the  least  number  of  questions. 

Although  the  questionnaire  approach  seems  to  be  an  effective  method  for 
acquiring  the  needed  information,  some  problens  should  be  considered: 

1.  Homeowners  frequently  do  not  know  if  aerators  are  in  place,  if 
toilets  are  low-flush  devices,  etc. 

2.  Questions  may  not  be  correctly  answered  because  they  were  not 
clearly  stated  (^.,  in  some  ai^roaches,  questions  were  asked 
about  the  public's  willingness  to  use  certain  water  conserva¬ 
tion  measures,  and  the  responses  were  negative.  Although  at 
first  it  was  thought  that  the  public  did  not  favor  the  devices, 
instead  it  appears  that  many  of  the  devices  were  already  installed, 
and  the  response  was  that  another  device  was  not  needed) . 

These  problans  can  be  overcome  with  a  carefully-worded  questionnaire. 

Supply  vs.  Distribution  Considerations 

Water  conservation  measures  can  affect  decisions  regarding  the  quantity  of 
water  required  by  a  system  (^.,  the  need  for  new  reservoirs  and  storage)  and 
also  decisions  affecting  internal  system  operations  {ie,,  pipe  sizes,  tank 
storage,  pump  sizes,  etc.).  Typically,  a  system's  storage  requirements  are 
based  on  average  demand,  and  the  distribution  system  is  based  on  peak  use 
requirements.  Care  must  be  taken  in  down-sizing  pipe  sizes,  pumps,  etc.,  based 
on  reductions  in  peak  use  since  frequently  fire  flow  requirements,  insurance 
policy  specifications  and  even  energy  considerations  inpose  other  constraints 
on  system  design  requirements.  (As  an  exanple:  in  certain  large  water  systems. 


electric  utilities  charge  demand  rates  for  puirping  during  peak  energy  use 
periods  of  the  day.  These  demand  rates  are  the  highest  rates  charged  by  utili¬ 
ties  and  are  so  significant  as  to  justify  over-sizing  pipe  sizes  and  storeige 
systems  to  allow  all  punping  of  water  during  non-demand  periods.) 

Growth  Projections 

Population  forecasts,  fesnily  size,  growth  in  housing  and  economic  activity 
are  critical  elements  of  future  water  denand  projections.  Will  the  trends  of 
the  past  continue?  Are  significant  factors  likely  to  stimulate  growth,  like 
new  highway  routes  and  state  and  local  policies?  The  political  aspects  of 
population  and  economic  projections  also  become  apparent  as  conmunities  and 
regions  compete  for  future  economic  development.  What  planning  basis  of  popula¬ 
tion  growth  and  future  economic  activity  should  be  used?  Since  the  objective  is 
to  obtain  projections  that  are  as  reliable  and  realistic  as  possible,  the 
approaoh  should  rely  on  methods  that  are  apprc^riate  to  the  task. 

Many  county,  city  and  township  levels  of  goverrment  are  highly  sophisti¬ 
cated  in  their  analysis  of  population  arid  growth  tendencies.  Full-time  demo¬ 
graphers,  planners  and  engineers  are  continually  reviewing  past  trends  and 
future  policies,  as  well  as  fertility  rates,  hous^old  size  and  migration 
patterns  of  people  and  industry.  Projections  based  on  these  ir^ts  are  suitable 
for  water  demand  forecasting. 

Checks  can  be  made  of  the  "local"  growth  projections.  Information,  such  as 
growth  projections  prepared  by  other  government  units  (whi(±  include  the  service 
area  of  interest)  can  be  reviewed,  OBERS  and  BBA  (Bureau  of  Economic  Analysis, 
U.S.  Department  of  Commerce)  projections  can  be  ciiecked  and  other  growth-related 
local  information  (^.,  trends  in  building  permits  for  new  construction)  can  be 
reviewed. 

Modifying  Growth  Projections 

If  for  some  reason,  available  demographic  projections  are  judged  to  be 
unreliable,  it  may  be  a^^opriate  to  modify  projections,  or  prepare  new  projec¬ 
tions.  New  projections  can  be  developed  based  on  available  techniques  (ie.. 
Forecasting  ftonicipal  And  Industrial  Water  Use;  A  Handbook  Of  Methods,  U.S.  Amy 
Corps  of  E^ineers,  July  19^3) .  (6?)  Where  modification  of  projections  cem  be 
sufficient  to  correct  under  or  over  estimation,  methods  may  be  simple  to  use. 

For  the  ECND  (Level  2  exanqple) ,  coiprehensive  plan  docixnents  were  developed 
and  adopted  during  the  mid-1970's.  Itiey  included  forecasts  that  were  pr^iared 
in  conjunction  with  County  Plauining  Board  efforts,  and  represented  profes¬ 
sionally  well-prepared  estimates  of  future  growth.  Recent  information,  however, 
has  altered  the  previously  optimistic  forecasts  to  show  more  modest  growth.  Ihis 
method  for  modifying  these  growth  projections  is  presented  in  Chapter  5  as  an 
alternative  approach.  The  method  uses  a  graphical  "shift-share"  approach. 


Water  Use  Trends 


Residential  per  capita  water  demand  and  water  demand  for  conmercial  and 
industrial  production  changes  over  time.  Changes  in  taste,  income,  price, 
production  methods  and  other  factors  will  alter  water  use.  For  example,  for 
years  per  capita  water  use  was  increasing  as  consuners  purchased  more  water — 
consuming  appliances  such  as  clothes  washers,  dishwashers,  garbage  disposals, 
swinming  pools,  etc.  Over  that  time  period,  water  was  priced  cheaply,  and 
increasing  income  levels  led  to  increases  in  water  use.  In  the  future,  water 
prices  are  likely  to  increase,  as  water  quality  of  drinking  water  supplies  is 
monitored  (at  increasing  costs)  and  expensive  treatment  systans  are  installed. 
The  Federal  Safe  Drinking  Wa  :er  Act  will  require  these  additional  costs  of  the 
majority  of  water  suK>ly  systems  in  the  country.  The  effect  may  oe  reductions 
in  per  capita  water  demand,  as  well  as  reduction  in  purchased  water  for  commer¬ 
cial  and  industrial  purposes.  Table  3-3  provides  an  example  of  industrial  water 
use  trends  changing  dramatically  for  major  water  using  industries  of  the  nation. 
'Itiis  Table  shows  significant  increases  in  industrial  water  reuse  and,  in  many 
cases,  a  declining  effect  on  the  consimptive  use  of  water.  Tbese  data  are  for 
specific  industry  facilities  in  the  Delaware  River  Basin,  and  care  should  be  used 
in  interpreting  these  results  to  other  facilities  and  areas  of  the  country. 

Indoor  and  (Xitdoor  Water  Use 


The  application  of  water  conservation  measures  to  most  classes  of  water 
users  will  vary  depending  on  indoor  and  outdoor  water  use.  In  seme  parts  of 
the  countiy  (ie.r  the  West  and  Southwest),  60  percent  and  more  of  total  residen¬ 
tial  water  use  is  for  outside  purposes,  vAile  in  other  areas  (ie.,  the  humid  East 
and  even  urban  settings  in  the  West)  outside  water  use  may  be  20  percent  or  less 
of  total  residential  water  use.  Since  the  accuracy  of  the  effectiveness  analysis 
(Step  6)  is  highly  dependent  on  information  regarding  indoor  and  outdoor  use  by 
user  class  (note:  most  user  classes  have  a  summer  outside  water  use  increase) , 
it  is  essential  that  careful  consideration  be  given  to  the  methods  and  assunp- 
tions  used  in  determining  this  mix. 

For  the  Level  4  analysis,  actual  utility  data  by  user  class  by  month  was 
disaggregated  to  winter  and  surtmer  use  (note;  summer  peak  use  periods  range 
significantly  around  the  country;  for  the  Northeast,  this  sunroer  season  may  be 
from  May  -  Septanber;  for  the  Southeast,  possibly  April  -  October;  in  the  West, 
April  -  November;  and  the  South,  possibly  all  year  for  some  areas).  As  a 
result,  it  is  necessary  to  define  the  peak  use  period  for  each  analysis.  The 
analysis  of  Level  4  in  Chapter  7  indicates  the  seasonal  variation  in  water  use 
for  each  user  class  for  that  situation. 


TABLE  3-3 

CHANGING  TRENDS  IN  INDUSTRIAL  REUSE  AND  CONSUMPTIVE  USE* 


AVERAGE  WATER  RATIO  OF  1981  TO  1971 

INDUSTRY  REUSE  FACTOR  CONSIWPTIVE  WATER 


SIC  CODE 

DESCRIPTION 

1971 

1981 

USE/UNIT  OF  PRODUCT 

20 

Food  &  Kindred  Products 

(1) 

.01 

.08 

.001/. 002 

= 

.50 

(2) 

.03 

.50 

.001/. 003 

= 

.33 

26 

Paper  &  Allied  Products 

(3) 

.01 

16.19 

.001/. 003 

= 

.33 

(4) 

.01 

17.79 

.002/. 002 

= 

1.00 

(5) 

10.00 

10.00 

.006/. 004 

s 

1.50 

28 

Chemicals  &  Allied  Products 

(6) 

.01 

.01 

.027/. 022 

= 

1.23 

(7) 

.01 

.01 

.009/. 026 

= 

.35 

(8) 

.84 

8.35 

.004/. 009 

.44 

29 

Petroleun  Refining  &  1 

Related  Industry 

(9) 

7.27 

23.19 

.029/. 049 

.59 

(10) 

.01 

1.38 

.016/. 015 

= 

1.06 

(11) 

.01 

.01 

.012/.  013 

= 

.92 

(12) 

.08 

1.33 

.010/. 041 

s 

.24 

33 

Primary  Metals 

(13) 

2.26 

10.19 

.011/. 038 

.29 

*Based  on 

(13)  Selected  Industries 

in  the  Delaware  River 

Basin.  (17) 

In  the  Level  3  exanrple,  the  West  Coast  Water  and  Sevier  Utility  also  has 
variation  in  peak  use  for  urban  and  suburban  areas;  a  situation  that  should  be 
considered  in  each  application  of  this  methodology. 

RISK  AND  UNCERTAINTY 

The  objective  of  a  water  supply  plan  is  to  provide  adequate  future  water 
supply  through  a  single  purpose  plan,  or  as  a  water  supply  element  of  a 
multi-purpose  plan.  Until  recently,  engineering  and  water  supply  planners  have 
\  approached  water  supply  planning  with  structural  solutions  based  on  a 

'  "worst-case"  situation,  and  facilities,  including  reservoir  storage  require¬ 

ments,  and  system  distribution  and  internal  storage  requirenents,  have  been 
sized  to  conservatively  provide  for  future  adequate  water  supply  needs. 

Water  utility  managers  and  other  water  supply  planners  have  learned  that 
this  "fail  safe"  approach  to  operations  is  prohibitively  expensive,  and  that 
they  and  the  public  will  have  to  take  some  risk  of  water  shortage.  As  a  result, 
the  concepts  of  water  supply  planning  have  been  expanded,  including  consideration 


o  Demand  reduction  practices 

o  Potential  for  more  efficient  utilization  of  existing  water  supplies 
o  Drought  contingency  plans,  and 
o  Need  for  new  su^^lies 

The  addition  of  these  non-structural  measures  to  the  traditional  expansion  of 
new  suf^lies  (structural  measures)  introduces  problems  with  increased  possibil¬ 
ity  of  risk  and  uncertainty  of  providing  adequate  water  supply  for  an  area. 

The  public  is  also  more  sensitive  to  the  increasingly  prohibitive  costs  of 
the  "fail  safe"  water  supply.  Although  the  level  of  "acceptable"  risk  varies, 
water  restrictions  and  water  conservation  (as  a  long-term  solution  to  water 
supply  management)  for  public  water  supplies  could  be  tolerated  by  the  public 
as  a  part  of  "normal"  service.  Discussions  with  water  utility  managers  have 
indicated  that  the  public  is  willing  in  some  areas  to  accept  water  restrictions 
possibly  on  the  order  of  one  in  ten  years.  It  is  the  purpose  of  this  Heuxlbook, 
therefore,  to  present  methods  that  will  achieve  a  plan  for  "adequate"  vater 
siipply  and  which  incorporates  water  supply  augnentation  and  water  conservation, 
and  understands  the  trade-offs  and  risks  of  alternative  plans. 

The  term  "adequate"  involves  the  principles  of  efficiently  using  limited 
resources  and  balancing  the  costs  of  supply  additions  and/or  long-term  water 
conseirvation  programs  against  the  expected  daonages  that  may  result  from  recurrent 
droughts  in  the  long  run.  The  next  sections  consider  various  factors  that  will 
affect  the  ability  of  a  water  plan  to  satisfy  the  provision  of  adequate  water 
supply  and  the  related  concepts  of  risk  and  uncertainty. 

Factors  Affectinq  Risk  and  Uncertainty 


Two  general  areas  encompass  the  various  factors  that  contribute  to  risk  of 
having  sufficient  water  to  meet  future  water  requirements: 

(1)  Concepts  and  Planning  Methods 

(2)  Data  limitations  and  the  Unknowi 

The  discussion  which  follows  identifies  many  of  the  factors  that  contribute  to 
these  two  general  areas. 

Concepts  and  Planning  Methods 


A  comprehensive  approach  to  the  evaluation  of  structural  and  non-structural 
water  supply  measures  involves: 

Long-term  Plan  Elements:  A  strategy  for  long-term  water  supply  provision 
involves  the  balancing  of  the  investment  and  other  costs  of  additional  supply 
and  water  conservation  progr^ms  (in  the  context  of  increasing  demand  for  future 
water  supply)  with  the  expected  damages  from  recurrent  droughts.  The  conc^t 
is  based  on  the  principle  of  economic  efficiency  and  involves  determination  of 
the  expected  damages  from  temporary  shortages  of  water  in  the  long  run.  The 
concept  is  dependent,  however  on  estimation  of  damages  that  are  difficult  to 
precisely  estimate  unless  intensive  data  gathering  is  undertaken. 


"Safe  Yield";  A  traditional  concept  used  in  water  supply  planning  involves 
the  determination  of  safe  yield  and  reliability  of  supply.  The  concept  implies 
that  a  water  st^ly  project  ceui  satisfy  projected  water  needs  during  a  severe 
drought  such  as  the  worst  drought  of  record  in  the  historic  record  or  otherwise 
specified.  For  example,  a  safe  yield  indicates  the  probability  of  a  drought 
occurring  in  any  one  year  such  as  one  in  forty  years  1/40  or  2.5  percent. 

The  design  drought  is  a  key  factor,  since  it  implicitly  sets  the  magnitude 
of  the  economic  losses  that  may  be  incurred,  including  estaiblishing  the  planning 
horizon,  and  the  level  of  demand  at  the  end  of  the  planning  horizon. 

^ort-Term  Plan  Elements;  The  water  manaiger  has  little  choice  but  to  use 
restrictive  measures  during  a  drought.  The  system  is  fixed  in  size  and  physi¬ 
cally  limiting  to  most  structural  options,  and  the  conc^t  of  safe  yield  is  of 
limited  value.  To  keep  the  risk  of  running  out  of  water  reasonably  low,  the 
manager  will  al%«iys  try  to  adjust  the  demand  for  water  to  the  existing  drought 
conditions.  Typically,  drought  contingency  plans  are  activated  based  on  arbi¬ 
trary  levels  of  reservoir  storage  with  drought  watches,  warning  periods  and 
enterg«x;ies.  The  objective  is  to  avoid  reaching  the  critical  level  of  storage. 
The  optimal  solution  would  be  that  combination  of  measures  and  restrictions 
that  achieve  the  reduction  objective  and  minimize  the  total  monetary  and  non¬ 
monetary  losses  from  the  drought,  including  possible  costs  of  emergency  si;pple- 
mental  sources,  implem^tation  costs  of  water  conservation  programs,  net  monetary 
losses  from  revenue  shortfall  to  the  utility  and  bill  reductions  to  water 
customers. 

Reservoir  Sizing  Methods;  Traditional  techniques  for  sizing  reservoirs 
involve  estimates  of  the  expected  water  demand  at  the  end  of  the  given  design 
period  and  a  level  of  risk.  These  inputs  are  the  basis  for  the  method  for 
determining  reservoir  capacity  developed  in  the  1800 's. 

Linear  progranming  techniques  and  more  advanced  methods  were  developed 
during  the  1970 's  and  '80's,  and  references  are  described  in  the  report  The 
Evaluation  Of  Drought  Management  Measures  For  Municipal  And  Industrial  Water 
Supply.  (66) 

Analysis  Methods;  The  techniques  used  to  project  future  water  si;pply 
requir^ents  and  the  dependability  of  supplies  are  potential  contributing 
factors  in  planning  for  adequate  water  supplies.  Principles  And  Guidelines  (10) 
provides  guidance  on  acceptable  and  unacceptable  techniques.  The  U.S.  Amy  Corps 
of  Engineers  publications,  such  as  Forecasting  Municipal  And  Industrial  Water 
Use;  A  Handbook  Of  Methods  (67)  provide  direction  on  the  effectiveness  of 
various  methods.  Methods  that  are  based  on  explanatory  variables  are  more 
reliable  than  sinplistic  per  capita  techniques,  and  are  generally  accepted,  ie., 
multiple  coefficient  methods  and  contingency  tree  methods  (a  probabilistic 
e^roach)  offer  reliability  and  accuracy  in  projecting  future  water  demands. 

Sources  of  Information:  Several  publications  are  excellent  sources  on  the 
analysis  concepts  and  methods  related  to  drought  management.  Attention  should 
be  directed  to  Bibliography  references  69  -78. 


Data  Limitations  eutid  the  Unknown 

Typically,  water  supply  planners  build  in  an  cKiditional  conservative  feKrtor 
or  contingency  to  allow  for  the  unknown.  A  risk  of  2.5  percent  (1  in  40  years) 
whic^  was  described  before  is  based  on  steady  demand  cind  continuation  of  historic 
data  on  climate  and  drought  recurrence.  These  concepts  are  limited  by  the 
historic  data  period  and  the  likelyhood  that  these  data  represent  the  future 
planning  horizon. 

In  California,  for  exenple,  in  a  study  commissioned  by  the  State  D^)artment 
of  Water  Resources,  serious  concern  wcis  expressed  about  the  reliability  of 
project  yield  (safe  yield)  forecetsts  based  solely  on  20th  century  data.  A  tree 
ring  study  (of  trees  more  than  300  years  old)  revealed  that  the  period  since  1890 
has  been  one  of  precipitation  surplus,  and  that  drought  cycles  of  sufficient 
intensity  and  duration  to  have  economic  amd  social  impacts  have  occurred  six 
times  between  1600  and  1960.  The  worst  drought  occurred  from  1760  to  1820,  and 
levels  of  precipitation  were  about  20  percent  lower  tham  the  worst  cycle  in  the 
19th  century  and  over  40  percent  lower  than  the  worst  cycle  in  the  20th  century. 

With  this  ais  an  example,  and  data  limitations  can  extend  from  the  limits  of 
knowledge  of  climate  to  limits  of  data  on  socio-economic,  finaux:ial  and  other 
inpact  analysis  needs,  the  intent  of  a  water  supply  planner  is  to: 

1.  Provide  adequate  water  supply  for  long-term  and  short-term  needs. 

2.  Minimize  the  possibilities  of  down-side  risk,  particularly  the 
prospects  of  running  out  of  water. 

3.  Be  concerned  about  up-side  risks,  for  example,  the  additional 
costs  of  over  investment  in  water  supply  storage  believed 
necessary  to  prevent  down-side  risks. 

4.  Integrate  structural  and  non-structural  meeisures  into  a 
comprehensive  water  plan  that  will  effectively  balance  the 
potential  damages  fron  drought  with  the  costs  of  new  supplies. 


CHAPTER  4 


LEVEL  1  EXAMPLE;  WESTERN  MOUNTAIN  WATER  DEPARTMENT 


INTRODUCTION 

The  Level  1  exanple  is  a  small  western  City  (referred  to  as  a  Western 
Mountain  Water  D^)artinent  (WMWD)  that  provides  water  supply  to  City  residents  and 
service  aureas  outside  of  the  City  boundaries.  The  City  is  located  within  an 
expanding  Standard  Metrc^litan  Statistical  Area  (SMSA)  that  has  shown  nearly  50 
percent  increase  in  population  over  the  past  15  years.  The  City  is  characterized 
by  growth  rates  that  exceed  the  SMSA  expansion.  Historically,  the  coranunity  was 
engaged  primarily  in  agriculture;  now  the  area  sui^rts  a  diverse  local  economy. 

The  climate  of  the  area  is  arid  with  average  annual  temperatures  ranging 
from  mid  20°  F  to  the  70°  F  range.  Rainfall  averages  about  12  to  13  inches  per 
year  and  is  distributed  to  the  April  through  July  months  when  nearly  60  percent 
of  the  rain  falls. 

HISTORICAL  GROWTH  AND  DEVELOPMENT 

Population 

In  1983  the  VWWD  City  had  an  estimated  population  of  45,900  people.  Table 
4-1  suRinarizes  the  population  growth  over  the  past  two  decades. 


TABLE  4-1 

WWD  CITY  POPULATION  GROWTH 


YEAR 

1960* 

1970* 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 
1980* 

1981 

1982 

1983 


POPULATI<»j 

11,489 

23,209 

24,823 

27,182 

29,986 

32,538 

33,070 

34,187 

36,460 

39,020 

41,270 

42,942 

43,500 

44,000 

45.900 


PERCENT  INCREASE  OVER 
PREVIOUS  YEAR 


102.0 

6.9 

9.5 
10.3 

8.5 

1.6 

3.3 
6.6 
7.0 
5.8 
4.0 
1.2 
1.1 

4.3 


Since  1970,  population  has  increased  in  the  WMWD  City  by  98  percent. 
Between  the  Census  counts  of  1970  and  1980,  the  City's  populaticxi  increased  by  85 
percent;  over  the  pctst  12  years,  the  average  emnual  rate  of  growth  has  been  7.5 
percent. 

The  population  is  distributed  by  race  (1980)  as  follows:  94  percent  White; 
Blciclc  less  than  1  percent;  and  others,  including  Aniericeui  Indian,  5  percent. 
Persons  of  Spanish  origin,  including  Mexican,  Puerto  Rican,  Cuban  and  others  are 
estimated  to  total  3,710,  or  8.6  percent  of  title  1980  total  pc^lation. 

The  marital  status  of  the  City's  population  is  estimated  as  follows: 


TABLE  4-2 

WM®  CITY  MARITAL  STATUS  (1980) 
_ (OVER  15  YEARS  OF  AGE) 


MALE 

FEMALE 

TOTAL 

Single 

3,782 

3,007 

6,789 

Married 

10,187 

10,195 

20,382 

Separated 

197 

266 

463 

Widowed 

234 

1,635 

1,869 

Divorced 

1,006 

1,511 

2,517 

(U.S.  Census,  1980) 


The  population  of  the  City  is  distributed  normally  with  respect  to  national 
statistics,  and  approximately  75  percent  of  the  population  is  over  15  years  of 
age. 

Households 

The  household  coiposition  is  made  up  as  follows: 


TABLE  4-3 

WM®  HOUSEHOLD  COMPOSITION 


NUMBER 

PERCENT 

Married  Couple  Feinily  Households 

9,996 

65 

Single  Person  Households 

3,057 

19 

Female  Headed  Femilies 

1,188 

8 

Non-Family  Households 
(more  than  one  person) 

890 

6 

Male  Headed  Families 

352 

2 

TOTAL 

15,483 

100 

There  were  estimated  15,483  total  households  in  the  W^#®  City  in  1980 
(Census) . 


Census  and  local  estimates  of  dwelling  units  in  the  VWWD  City  indicate  a 
rapid  increase  in  the  housing  stock.  Vihile  the  City's  population  grew  85 
percent  between  1970  and  1980,  the  housing  stock  increased  by  110  percent  over 
the  past  12  years  at  an  average  annual  rate  of  9.6  percent. 

The  housing  stock  growth  is  presented  in  Table  4-4. 


TABLE  4-4 

WMWD  TOTAL  DWEU.IbX;  UNITS  1960-1981 


PERCENT 

INCREASE  OVER 

NUMBER  OF  UNITS 

DEVIOUS  YEAR 

1960* 

4,124 

- 

1970* 

7,777 

88 

1971 

8,429 

8 

1972 

9,341 

11 

1973 

10,430 

12 

1974 

11,457 

10 

1975 

11,790 

3 

1976 

12,342 

5 

1977 

13,331 

8 

1978 

14,452 

6 

1979 

15,486 

9 

1980* 

16,341 

5 

1981 

16,560 

1 

1982 

16,736 

1 

(*U.S.  Census) 

These  dwelling  units  are 

occupied  by  owners  and 

renters 

(Nixnber  of  House- 

holds.  Table  4-3),  and  some  of 

the  units  are  vacant  as 

follows: 

TABLE  4-5 

WMWD  OCCUPANCY  OF  DWELLING  UNITS 

(1980) 

Owner  occupied 
Renter  occupied 
Vacant  (rate  5.2%) 


NUMBER  OF  UNITS 
9,983 
5,500 
858 

TOTAL  16,341 


Population  in  occupied  units 
Population  in  renter  occupied  units 


42,621 

13,211 


Land  Use 


Based  on  information  from  the  VWWD  City’s  planning  d^rtment,  developed 
land  use  in  the  conmunity  has  been  primarily  residential  with  coninercial, 
industrial  and  public  uses  each  accounting  for  a  smaller  part.  Ihe  1980  esti¬ 
mates  of  conmunity  land  use  are  as  follows: 


TABLE  4-6 

MMND  LAND  USE  1980 


I 


ACRES 

Residential 

2,527 

37 

Single  family 

2,153 

(32) 

Multi-family 

Conmercial 

374 

371 

(  5) 

6 

Industrial 

148 

2 

Park/Recreation 

365 

5 

Public/School/Utilities 

401 

6 

Streets 

1,472 

22 

Subtotal 

5,285 

78 

Vacant  Water 

1,491 

22 

TOTAL 

6,776 

100 

The  trends  indicate  a  fairly  stable  distribution  of  land  use  to  each 
category,  despite  the  fact  that  the  community  has  increased  in  size  from  a 
total  acreage  of  1,867  acres  in  1961  to  5,259  acres  in  1973  and  to  6,776  acres  in 
1980. 

Conmercial/Industrial  Business 

In  1981,  the  WMWD  City  was  lil;e  many  other  cities  in  its  makeup  of  commer¬ 
cial  and  industrial  business.  Nearly  60  percent  of  the  City's  business  activity 
(in  terms  of  numbers  of  firms  and  employees)  was  in  Services,  and  in  Wholesale- 
Retail  Trade.  Although  the  community  is  thought  of  as  a  farming  conmunity,  only 
2  percent  of  the  firms  and  1  percent  of  employment  is  directly  involved  in 
agricultural  business. 

Table  4-7  presents  some  information  on  the  commercial  and  industrial  aspect 
of  the  WM<D  City.  These  data  were  collected  by  a  local  consulting  firm  as  part 
of  a  county  anployment  and  economic  impact  survey.  The  V*4WD  City,  like  meiny 
cities,  has  a  large  number  of  firms  in  the  Services  business  (30  percent)  and 
Wholesale-Retail  Trade  (27  percent) .  Industry  that  may  be  water  intensive  would 
be  in  Agricultural,  Mining/Construction,  and  Manufacturing  sectors,  although  many 
of  these  firms  would  be  distributors  of  equipment,  etc. 


TABLE  4-7 

WWD  NUMBER  OF  FIRMS  AND  EMPLOYEES  BY  INDUSTRY  (1981) 


F  I 

RMS 

E  M  P  L 

0  Y  E  E  S 

NUMBER 

PERCENT 

NUMBER 

PERCENT 

Agriculture 

21 

2 

133 

1 

Mining/Construction 

156 

15 

936 

7 

Manufacturing 

52 

5 

2,273 

17 

Transportation/^tilities/Comnunications  83 

8 

668 

5 

Wholesale-Retail  Trade 

280 

27 

2,273 

17 

Finance,  Insurance,  Real  Estate 

94 

9 

668 

5 

Services 

311 

30 

4,681 

35 

Goverrmetit 

42 

4 

1,739 

13 

TOTAL 

1,039 

100 

13,370 

100 

Also,  based  on  local  data,  the  major  employers  in  the  City  include  public 
services,  as  well  as  industry.  The  following  Table  4-8  presents  some  more 
information  on  the  character  of  selected  large  "businesses”  in  the  WMWD  City. 

TABLE  4-8 

MAJOR  EMPLOYERS  IN  THE  WMWD  CITY 

FIRM 

PRODUCT 

EMPLOYEE  RANGE 

WM4D  School  District 

Education 

1700-1800 

WMWD  Foods 

Turkey  Food  Prcxlucts 

900-1000 

WNO  Hospital 

Medical  Care 

500-550 

Federal  Service 

Government  Services 

500-550 

WEWD  City 

Manage  City 

400-500 

S.  Enterprises 

Ccxipjter  Apparatus 

350-400 

D.  Products 

Parts  and  Acx:essories 

200-250 

W.  Cutlery 

Knives 

150-200 

WM4D  Daily  Times 

Daily  Newsp>ap}er 

150-200 

E.  Measurements 

Meters  and  Controls 

100-150 

BioMed 

Bio-Medical  Equipment 

90-100 

Computers 

Conputing  disk-drives 

1,500 

(WMfD  Chamber  of  Commerce) 

Historic  information  on  commercial  and  industrial  business  is  not  available, 
however,  the  area  is  becoming  increasingly  industrialized. 

Public  and  Education  Facilities 


Civic  and  Education  Facilities 

o  Civic  Center  -  covers  an  entire  block  and  includes  a  public  library, 
adninistrative  offices  of  govemnnent,  and  City  council  cdienibers. 
o  Service  Center  -  includes  City  water  and  sewer  and  electric  utility 
adninistrative  offices. 

o  Memorial  Building  -  for  City  parks  and  recreation  department  and 
includes  a  gymnasiun,  meeting  rooms,  kitchen,  etc. 
o  Senior  Center  -  for  senior  citizen  administration  with  lounges, 
activity  rooms,  kitchen  euid  other  recreational  roans, 
o  Neighborhood  Facility  -  space  provided  for  VMND  Housing  Authority, 

Women's  Center  and  the  Salvation  Army, 
o  V.B.  Auditoriun  -  cooperatively  used  ly  school  district  and  the  City, 
o  Over  200  acres  of  developed  park  and  recreation  facilities,  including 
23  facility  locations:  17  with  restrooms,  2  with  swinming,  4  with 
wading  pools,  2  with  golf  (60  and  143  acres  each) ,  and  7  and  9 
facilities  with  soccer,  softball  and  related  outside  recreation, 
o  Junior  High  School  -  over  500  students  enrolled, 
o  Sr.  High  School  -  over  1,000  students  enrolled. 

FUTURE  GROWTH  AND  PROJECTIONS 

If  past  trends  continue,  the  future  for  the  WMWD  City  will  involve  substan¬ 
tial  growth.  The  coranunity  anticipates  growth  in  population,  housing  and 
enploymait. 

Population  Growth 

Table  4-9  and  Figure  4-1  present  the  VMWD  City  historic  and  projected 
population  growth  based  on  City  estimates  of  growth  through  the  year  2000. 
Population  is  estimated  to  increase  as  follows: 


TABLE  4-9 

W«D  CITY  FUTURE  POPULATION 


POPULATION 

1985 

49,800 

1990 

60,900 

1995 

68,200 

2000 

76,500 

These  figures  are  used  by  the  City  for  planning  purposes  and  reflect  local 
official  views  on  the  nature  of  growth  for  the  City.  These  projections  are 
presented  here  for  background  information.  The  estimates  in  Figure  4-1  indicate 
a  200  percent  increeise  in  population  between  1970  and  2000  which  are  double  the 
regional  rates  in  the  (®ERS  1980  projection  for  the  SMSA.  (14)  However,  the 
local  share  of  this  growing  area  has  consistently  been  substantially  greater  than 
the  regional  share. 


POPULATION  (Thousands) 


Housing  Growth 

Assaning  a  constant  occupancy  rate  of  2.63  persons  per  dvgelling  unit,  the 
nunber  of  future  dwelling  units  was  projected  by  the  conmunity.  Increase  in 
housing  units  was  projected  as  follows: 


TABLE  4-10 

VMO  PROJECTED  NUMBER  (F  HOUSING  UNITS 


YEAR  NUMBER  CF  HOUSING  UNITS 
1555  15,900 

1990  23,150 

1995  25,900 

2000  29,100 


Conmercial  and  Industrial  Growth 

The  NMWD  City  has  been  identified  as  a  location  for  nationally  recognized 
high  technology  firms.  Estimated  additional  employment  is  proposed  by  two  major 
firms.  The  S.T.  Corporation  plans  to  add  1,500-2,000  anployees  by  1995.  The 
H.P.  Organization  will  supplanent  its  staff  with  from  2,300  to  6,900  additional 
employees  over  the  same  time  period. 

The  growth  potential  of  the  area  is  recognized  by  the  Regional  Council  of 
Governments  which  allocated  an  additional  45  percent  employment  growth  for  the 
15-year  period. 


WMWD 

TABLE  4-11 

PROJECTED  EMPLOYMENT 

YEAR 

1585 

20,000 

1990 

24,800 

2000 

29,000 

WATER  AND  WASTEWATER  SYSTEMS 

The  VWWD  City  has  developed  a  diverse  water  system,  including  numerous  water 
supply  sources,  treatment  and  distribution,  and  wastewater  collection  and 
treatment  facilities. 

Water  Supply 

The  WMWD  water  supply  system  has  grown  over  the  past  decades  along  with  the 
increases  in  population.  Table  4-12  shows  the  number  of  accounts  and  the  total 
water  use  since  1976. 


The  City  maintains  a  coiplete  water  supply  treatment  and  distribution  system 
to  provide  potable  water  to  its  customer  population  (both  inside  and  outside 
the  City)  of  aqpproximately  43,500  (1983). 


TABLE  4-12 
WATER  USE  IN  WMWD 


TOTAL  ANNUAL  WATER 

AVER.  CONSUMP. 

PER  CAPITA  CONSUMP 

YEAR 

(MILLIONS  OF  GALLONS) 

(MILLION  GAL./DAY) 

(GALLONS/CAPITA) 

10,361 

2,966.9 

8.13 

237 

1977 

11,250 

3,565.0 

9.77 

267 

1978 

12,069 

4,084.8 

11.19 

286 

1979 

12,702 

3,370.1 

9.23 

223 

1980 

13,046 

3,670.5 

10.06 

234 

1981 

13,010 

3,681.0 

10.08 

231 

*Based  on  Population  from  Table  4-1  and  Average  Consixiption  from  this  Table. 


The  City's  existing  treatment  facilities  are  comprised  of  three  water 
filtration  plants: 


TABLE  4-13 

VMO  WATER  TREATMENT  PLANTS 


CAPACITY  (MCD) 

(1) 

1935 

14 

(2) 

1967 

10 

(3) 

1985 

22 

Total  46 

*Millions  of  gallons/day 


The  addition  of  a  new  water  filtration  plant  with  22  mgd  capacity,  which  recently 
came  on  line,  was  essential  since  the  WMWD  could  not  meet  water  demands. 

The  water  provided  to  those  plants  is  of  excellent  quality  and  exceeds  the 
State  Health  Standards.  The  water  is  chemically  pretreated,  processed  by 
coagulation-flocculation,  followed  by  sedimentation,  filtration  through  rapid 
sand  filters,  and  chlorination.  The  treated  water  is  discharged  into  the 
City's  treated  water  pipeline  and  transported  5.75  miles  to  the  City's  distri¬ 
bution  system. 


In  addition  to  the  City's  treatment  system  (46  mgd  capacity),  facilities 
include  44  miles  of  transmission  lines  for  raw  and  treated  water,  six  dams  and 
reservoirs,  four  treated  water  storage  tanks  (combined  storage  of  25  million 
gallons),  two  pixnp  stations  and  143  miles  of  distribution  mains  and  laterals. 


water  Resources 

Hie  Vtt4D  City  heis  acquired  water  rights  to  various  sources  of  water  (Table 
4-14).  The  City's  basic  sources  of  supply  are  direct  flew  rights  out  of  two 
local  rivers  (snow  melt)  and  shares  of  several  ditch  canpanies  and  reservoir 
conpanies.  The  V#WD  City  also  owns  contract  rights  to  water  from  a  local 
district  project  (C-W)  which  is  also  dependent  on  snowfall.  The  yield  of  the 
project  various  from  30  to  70  percent  of  the  8,224  acre-foot  allotment,  however, 
delivery  has  been  100  perc:ent  in  dry  years.  The  following  sources  are  currently 
available: 


TABLE  4-14 

WATER  SOURCES  CS*  V*««D 


City-Owned  Diversions 

Ditch  Rights 

Reservoir  Shares 

C-BT  Project  Contract;  Rights 

Total  Sourc^es 

1985  Estimated  Safe  Yield 


APPROPRIATION  DATES 
1865-1909 
1861-1881 
1882-1956 


AVERAGE  YIEU) 


3,566.0 

12,216.6 

1,102.6 

8,224.0 

25,109.2* 

20,000.0** 


*VtM)  Data  (January  1985) 

**Consultant  Report:  WMWD  Water  Study  1979-2040,  Jan.  1980. 


This  water  si;^ly  is  estimated  the  W»®  to  provide  for  the  needs  of  74,022 
people. 

The  City  has  developed  a  conf)lex  network  of  water  sources  which  reflects  the 
effects  of  water  requirements  for  growth  and  the  region's  allocation  proce¬ 
dures.  Because  of  the  many  sources  that  are  used,  various  reports  reflect 
different  available  su^^ly  yields.  However,  a  re<rent  cx>nsult2mt  report  estimated 
the  "safe-yield"  of  the  WMWD  system  at  20,000  acre-feet. 

These  sources  are  represented  in  a  recent  Water  Bond  Prospectus  which 
describes  a  future  project  (LOCAL-1)  that  is  planned  to  provide  for  future 
water  needs  in  the  wrWD  City  well  after  the  year  2000.  This  new  project  will 
be  ackninistered  by  a  water  district  in  \ihich  the  City  owns  cxintracrt  rights  (16 
2/3  percent).  LOCAL-1  will  suf^ly  the  City  with  8,000  acre-feet  of  water  per 
year  (water  for  an  estimated  additional  28,571  persons),  according  to  the 
City's  consultants.  The  LOCAL-1  project  will  include  a  diversion  dam  (with  an 
embankment  euid  a  ^illway)  with  a  maximun  height  of  25  feet  and  a  total  live 
storage  cepacity  of  320  acre-feet  between  normal  minimum  operating  level  and 
normal  maximum  operating  level.  The  project  also  includes;  four  punping 
plants  rated  at  150  cubic  feet  per  second  (cfs)  each  (total  discharge  capabil¬ 
ity  of  600cfs);  a  pipeline  approximately  30,000  feet  in  length;  and  an  inlet 
works  to  an  existing  inlet  structure. 


The  project,  however,  is  regarded  as  an  expensive  source  of  water  for  the 
coRinunity.  The  City's  annual  payments  for  the  proposed  water  source  are  set 
forth  in  the  Prospectus  (Table  4-15) .  These  annual  ciiarges  are  as  follows 
(estimates) : 


TABLE  4-15 

VMWD  LOCAL-l  PROJEICT 


WMWD  CHARGE 


S/ACRE-POOT 


1983 

76,600 

— 

1984 

160,000 

— 

1985* 

1,378,000 

— 

1986 

2,214,000 

$276.00 

1987 

2,278,000 

284.00 

1988 

2,491,000 

311.00 

1989 

2,567,000 

320.00 

1990 

2,652,000 

331.00 

1991 

2,745,000 

343.00 

1992 

2,846,000 

355.00 

(*Project  conpletion  date) 

Although  the  project  has  been  initiated  and  is  planned  for  completion  in  1985, 
the  City  is  considering  selling  its  rights  to  this  source  of  water. 

In  addition,  two  Federal  projects  are  proposed  for  the  WMWD  City  area  to 
serve  the  vater,  as  well  as  possible  flood  control,  power,  and  recreation  needs 
of  the  growing  area.  A  cooperative  effort  through  a  Conservancy  District  has 
proposed  projects  to  provide  for  urban  and  farm  irrigation  water  needs.  In 
lieu  of  this  approach,  these  water  users  "face  the  possibility  of  having  munici¬ 
palities  condemn  agricultural  water  to  meet  the  growing  demands  of  the  urban 
areas."  (Consultants  Report,  December  31,  1982.) 

The  "FED-1"  project  is  a  large  project  that  consists  of  a  dam  and  reservoir 
(selected  from  3  alternative  approaches)  with  a  capacity  of  116,000  acre-feet 
(32,000  acre- feet  for  the  W4WD  City  needs),  a  power  and  water  suj^ly  tunnel 
connecting  with  an  existing  WM"JD  City  reservoir,  a  pump  storage  hydroelectric 
facility  with  an  installed  capacity  of  156  megawatts  and  relocation  for  5.3 
miles  of  highway. 

The  project  will  be  on-line  January  1990  and  have  a  total  capital  cost  of 
a^roximately  $373,469,000.  Estimated  charges  for  storage  of  water  in  FED-1 
will  be  approximately  $16.65  per  acre-foot  per  year  (1980  dollars)  assuming  an 
active  storage  of  102,000  acre- feet  and  fifty  percent  financed  by  a  municipal 
bond  issue. 

Total  annual  costs  of  the  project  are  estimated  at  $28,646,000  per  year. 
Estimated  revenues  are;  Sale  of  power  $26,832,000  ($172.00/kw/y) ;  storage 

revenues  $1,698,000;  and  recreation  revenues  $106,000. 


The  "FED-2"  project  is  a  much  smaller  project  with  a  total  capacity  of 
25,000  eK;re-feet  (16,000  agriculture  and  9,000  dcmestic,  municipal  and  indus¬ 
trial)  .  The  main  components  of  the  project  are  a  dam  and  reservoir  with 
purposes  to  provide  municipal,  industrial  and  agricultural  water  supplies, 
flood  control,  water  quality  control,  and  recreation. 

Tliis  project  would  have  a  total  capital  cost  of  $106,834,000,  assuning  fifty 
percent  municipal  bond  financing,  and  is  assumed  to  be  on-line  January  1990, 
according  to  the  1982  Consultant  Report.  The  costs  for  storage  of  water  in 
EED-2  would  be  $169. 00/acre- foot  in  1980  dollars.  The  hydroelectric  potential 
for  the  project  was  determined  to  be  infeasible. 

Sewer  System 

The  VM4D  also  provides  wastewater  treatment  for  its  residents.  The  sewage 
treatment  facilities  have  a  hydraulic  design  capacity  of  8.2  million  gallons 
per  day  (mgd)  and  an  organic  treatment  capacity  of  13,100  pounds  per  day  of 
five-day  biodiemical  oxygen  demand  (BOD).  The  facilities  are  capable  of 
serving  51,000  residents,  according  to  WMND  estimates.  Because  the  treatment 
plant  is  currently  operating  at  80  percent  of  design  capacity,  (hydraulic  and 
BOD),  plans  are  being  prepared  for  treatment  plant  expansion  to  acccmiodate  a 
population  of  83,000.  City  sewer  custcxners  (Table  4-16)  have  increased  in 
nui±)er,  as  follows: 


TABLE  4-16 
MMHD  SEWER  CUSTOMERS 


Due  to  high  soluble  BOD  loading  frcm  industrial  wastewater  and  in-plant 
recycling,  the  actual  organic  capacity  is  diminished,  resulting  in  organic 
loads  that  are  near  and  scmetimes  exceed  the  plant  capacity  and  NPDES  permit 
requirements.  Without  the  industrial  concentrations  problem,  the  plant  on  an 
"avereige"  month  basis  would  have  remaining  plant  capacity  for  an  equivalent 
population  of  10,000.  An  industrial  wastewater  pre- treatment  program  is  current¬ 
ly  being  develop^  to  address  the  problems  of  unregulated  discharge  of  industrial 
wastewater  to  the  City's  wastewater  disposal  system. 

WSastewater/sewer  rates  (1983)  are  based  on  monthly  water  use  for: 

Flat  Rate  Water  Users:  (Monthly  water  bill  minus  $3.70  water 

eidministrative  cost,  multiplied  by  73.8  percent  plus  $2.90  sewer 
adninistrative  cost)  to  decline  to  69.4  percent  (1984)  and  64.9  percent 


Metered  water  Users;  ($1.42  per  1000  gallons  of  water  consmvption 
plus  $2.90  sewer  administrative  c»st) . 


LOCAL  GOVERNMENT  ADMINISTRATION 

llie  VMND  ooninunity  was  incorporated  in  1885,  and  became  a  Home  Rule  City 
with  voter  approval  in  1961.  The  Charter  provides  for  a  Council-Manager  form 
of  governmait.  The  Mayor  and  City  Council  (6  members)  are  elected,  and  the 
City  Manager,  in  tdiom  all  adninistrative  functions  are  vested,  is  appointed  by 
the  City  Council. 

The  City  Council  effects  its  decisions  through  the  passage  of  ordinances, 
resolutions  and  motions.  The  City  Council  meets  not  less  than  twice  each 
month.  Four  members  of  the  Council  constitute  a  quortm.  All  legislative 
enactments  must  be  in  the  form  of  an  ordinance.  Ordinances  may  be  initiated, 
or  their  repeal  sought,  by  motion  of  the  Council  or  petition  of  10  per<3ent  of 
the  registered  electors  of  the  City.  Ordinances  require  two  readings,  publica¬ 
tion,  and  a  public  hearing  before  passage  of  a  majority  of  the  entire  Council 
can  occur.  Ordinancres  initiated  or  v^ose  repeal  is  sought  by  petition  must  be 
passed  or  repealed  within  thirty  days  of  the  petition’s  presentation  or  be 
submitted  to  the  electorate  for  a  vote.  Ordinances  authorizing  the  issuance  of 
bonds,  levying  taxes,  making  annual  appropriations,  and  ordering  improvements 
funded  by  special  assessments  are  exempt  frcm  the  initiative  and  referendum 
provisions. 

The  City's  day-to-day  operations  are  the  responsibility  of  the  City 
Manager.  Personnel  supporting  him  include;  City  Attorney,  Director  of  Water 
and  Sewer  Utilities,  Director  of  Developmait  Services,  Chief  Accountant  and  the 
City's  476  permanent,  full-time  employees  and  50  seasonal  employees. 

WMND  PROCEDURES  MANUAL  APPROACH 

This  section  presents  the  Procesures  Manual  approach  for  the  Level  1 
excBiple.  Since  Level  1  is  the  most  data  deficient  situation,  the  methods  are 
most  reliant  on  vrays  to  fill  in  the  data  voids  and  the  appropriate  methodolo¬ 
gies  for  doing  the  emalysis. 

STEP  1;  Universe  of  Water  Conservation  Measures 

For  this  project,  a  broad  list  of  water  conservation  measures  was  developed 
and  is  explained  in  Appendix  A.  Table  4-17,  Potential  Water  Conservation 
Measures,  serves  as  a  Stnmary  Table  for  the  analysis  in  Steps  1-4.  This  sequencre 
of  four  Steps  is  a  screening  method  that  reduces  the  universe  of  water  conserva¬ 
tion  options  down  to  a  short  list  of  "applicable",  "technically  feasible"  and 
"socially  acceptable"  options.  The  water  conservation  methods  that  pass  through 
this  screening  have  a  chance  for  implanentation  in  the  Level  1  WMM)  City. 


I'V  •  L  *  < »  L  '  \">  '^'y '. 


TABLE  4-17 

_ POTENTIAL  WATER  CONSERVATION  MEASURES;  WMWD  CITY/LEVEL  1 _ 

TECH.  SOCIALLY 

WATER  CONSERVATION  MEASURES  APPLICABLE  FEASIBLE  ACCEPTABLE 


REGULATION 

LONG-TERM 

Federal  &  State  Laws  &  Policies 


A.  Federal  Laws  and  Policy 

B.  State  Policy 

1.  Plixnbing  Code 

2.  Other  Policy 

Local  Codes  &  Ordinances 

A.  Plumbing  Codes  for  New  Structures 
1.  Low- flow  showerheads 

NO 

No 

No 

NO 

Yes 

F 

Yes 

2. 

Shower  flow  restrictors 

Yes 

F 

Yes 

3. 

Toilet  dams 

Yes 

F 

Yes 

4. 

Displacentent  devices 

Yes 

F 

Yes 

5. 

Flush  mechanisms 

Yes 

F 

Yes 

6. 

Shallow  trap  toilets 

Yes 

F 

Yes 

7. 

Pressure  toilets 

Yes 

F 

Yes 

8. 

Dual- flush  toilets 

Yes 

F 

Yes 

9. 

Faucet  aerators 

Yes 

F 

Yes 

10. 

Faucet  restrictors 

Yis 

P 

Yes 

11. 

Pressure-reducing  valves 

Yes 

F 

Yes 

12. 

Service  line  restrictors 

Yes 

P 

Yes 

13. 

Insulated  hot  water  lines 

Yes 

F 

Yes 

14. 

Pre-mixed  water  systems 

Yes 

F 

Yes 

15. 

(thermostatic  mixing  valves) 

Low  water-using  clothes  washers 

Yes 

F 

Yes 

16. 

Low  water-using  dishwashers/ 

Yes 

F 

Yes 

17. 

appliances 

Dry  composting  toilets 

Yes 

P 

Yes 

18. 

Grey  water  systems  (reuse) 

Yes 

P 

Yes 

19. 

Leakage  repair  (private  systems) 

Yes 

F 

Yes 

20. 

Industrial  recycle 

Yes 

F 

Yes 

B.  Plumbing  Codes — retrofitting 

1.  Low-flow  showerheads 

Yes 

F 

NA 

2. 

Shower  flow  restrictors 

Yes 

F 

NA 

3. 

Toilet  dams 

Yes 

F 

NA 

4. 

Displacement  devices 

Yes 

F 

NA 

5. 

Flush  mechanisms 

Yes 

F 

NA 

6. 

Shallow  trap  toilets 

Yes 

F 

NA 

7. 

Pressure  toilets 

Yes 

F 

NA 

8. 

Dual- flush  toilets 

Yes 

F 

NA 

9. 

Faucet  aerators 

Yes 

F 

NA 

10. 

Faucet  restrictors 

Yes 

F 

NA 

4-14 


TABLE  4-17  (ODNTINUED) 

WATER  CONSERVATION  MEASURES;  ViMWD  CITY/LEVEL  1 


WATER  CDNSERVATICW  MEASURES 


APPLICABLE 


TECH. 

FEASIBLE 


SOCIALLY 

ACCEPTABLE 


Pressure-reducing  valves  Yes 

Service  line  restrictors  Yes 

Insulated  hot  water  lines  Yes 

Pre-mi  xed  water  systems  Yes 

(thermostatic  mixing  valves) 

Low  water-using  clothes  washers  Yes 
Low  water-using  dishwashers/  Yes 

applicmces 

Dry  composting  toilets  Yes 

Grey  water  systems  (reuse)  Yes 

Leakage  repair  (private  systems)  Yes 
Industrial  recycle  Yes 

Sprinkling  Ordinances 

Alternate  day  Yes 

Time  of  Day  Yes 

Hand-held  hose  Yei> 

Drip  irrigation  techniques  Yes 

Changes  in  Landscape  Design  Yes 

Water  Recycling  Yes 


Restrictions 


A.  Rationing 

1.  Fixed  allocation 

2.  Variable  percentage  plan 

3.  Per  capita  use 

4.  Prior  use  basis 

B.  Restrictions  on  Specific  Uses 

1.  Recreational  uses 

2.  Ccnmercial  &  Industrial  uses 

3.  Car  washing 

OOWTINGENT 

Local  Codes  &  Ordinances 


A.  Sprinkling  Ordinances 

B.  Water  Recycling 

Restrictions 


A.  Rationing 

1.  Fixed  allocation 

2.  Variable  percentage  plan 

3.  Per  capita  use 

4.  Prior  use  basis 

B.  Restrictions  on  Specific  Uses 

1.  Recreational  uses 

2.  Caimercial  &  Industrial  uses 

3.  Car  washing 


TABLE  4-17  (OOWTINUED) 

WATER  CONSERVATION  MEASURES:  WMWD  CITYAEVEL  1 


1 

TECH. 

SOCIALLY 

WATER  CONSERVATION  MEASURES 

APPLICABLE 

FEASIBLE 

ACCEPTABLE 

FOOTNOTES:  TABLE  4-17 


AK»LICABLE: 

"Yes"  i^plicable 

"No"  Currently  in  use  (1)  Required  by  utility  policy,  (2)  Required 
by  state  or  local  plumbing  code,  (3)  Required  by  seme  other 
authority,  or  (4)  Requested  for  voluntary  implementation 
(ie.,  "No  (1)"  means  currently  in  use,  as  a  result  of  utility's 
authority.  "No  (14)"  means  utility  authority  and  voluntary). 

TBCHNICAIXY  FEASIBLE: 

F  Not  in  use,  but  technically  feasible  (will  not  adversely  affect 

water  use  (other  than  flow  reduction  if  implemoited) .  For 
example,  a  sector  of  a  water  service  area  has  low  water  service 
pressure  and  flow  restrictors  will  adversely  affect  use.  Such 
devices  are  not  technically  feasible. 

P  Not  in  use,  but  potentially  technically  feasible  once  possible 

small  technical  obstacles  to  implementation  are  overcome. 

SOCIALLY  ACCEPTABLE: 

"Yes"  or  "No"  Based  on  analysis  of  social  acceptability,  measure  is 
acceptable  to  public. 

NA  Not  available. 


STEP  2;  Applicability 

The  NMND  City  has  had  some  experience  with  water  conservation  over  the  past 
several  years.  Because  of  peak  water  denand  problems  and  an  undersized  water 
treatment  plant,  restrictions  were  placed  on  water  use  for  lawn  and  outside  use. 
An  alternate  day  (every  third  day)  and  time-of-day  restriction  was  imposed  by 
local  ordinance.  This  ordinance  constituted  a  long-term  water  conservation 
program,  because  of  the  permanence  of  the  policy  and  its  enforcement  over  an 
extended  period  of  time. 

The  local  ordinance  provided  the  following: 

o  restricted  domestic  water  use  for  garden,  lawn  or  other  exterior 
watering  or  sprinkling  from  May  15  through  Septennber  30  of  any 
year,  except  from  the  water  mains  of  and  upon  the  pratnises  with 
an  even  street  address  on  even  calendar  days  and  with  an  odd 
street  address  on  odd  calendar  days,  and  only  between  the  hours 
of  5:30  P.M.  and  10:00  A.M.  (with  some  exceptions:  for  the  31st 
day  of  months  and  some  watering  of  new  seed  and  sod) . 


o  anergency  watering  restrictions  in  the  event  of  emergency  water 
conditions  due  to  climatic  conditions  which  may  establish 
further  restrictions. 

o  special  assessments  (fines)  for  violations. 

o  appeal  process  regarding  violations. 

Previously,  the  VMflD  water  system  was  described,  including  the  con^letion  of 
a  new  22  mgd  water  filtration  plant.  As  a  result,  the  water  restrictions  were 
repealed  by  Council  action  on  May  8,  1984.  At  i±is  time,  the  community  has  no 
water  conservation  measures  in  effect. 

The  community  has  a  very  strong  attitude  about  local  business  development 
and,  as  a  result,  is  very  reluctant  to  consider  restrictions  on  industrial  and 
commercial  water  uses. 

There  are  no  state-level  requirements  for  water  conservation  and,  with  the 
exertion  of  metering  which  is  currently  being  installed  for  residential 
customers  and  is  used  for  other  customer  classes,  all  measures  are  applicable. 

The  City  Council  will  be  responsible  for  formulating  and  adopting  a  new 
water  conservation  progrem,  and  the  City  Manager  will  assume  the  responsibility 
for  its  implementation. 

STEP  3;  Technical  Feasibility 

Water  conservation  measures  in  Table  4-17  were  screened  to  determine  if  they 
are  technically  feasible  (F) ,  or  potentially  technically  feasible  (P) ,  based  on 
knowledge  of  the  measures  and  aspects  of  the  WtWD  water  system  that  could  affect 
their  function. 

Measures  that  would  be  used  for  new  construction  (plumbing  codes  for  new 
structures)  were  generally  considered  technically  feasible,  with  the  exception  of 
faucet  restrictors  and  service  line  restrictors  (methods  that  are  generally 
applicable  only  in  retrofitting  applications)  and  dry  composting  and  grey  water 
systems  which  are  only  for  sp>ecial  case  situations.  The  conventional  water 
conservation  measures  were  otherwise  thought  to  be  technically  appropriate  for 
the  WMWD  City  area,  and  no  inconveniences  would  be  experienced  by  customers  or  by 
the  water  d^ortment  in  the  application  of  such  measures. 

With  respoct  to  retrofitting  existing  structures  (Plumbing  Codes — retrofit¬ 
ting)  ,  all  of  the  measures  were  judged  to  be  technically  feasible.  A  reservation 
could  relate  to  individual  problems  that  can  develop  in  modifying  existing 
plumbing.  However,  the  issue  can  be  avoided  by  voluntary  program  implannentation 
and  owners  doing  tiie  installation  themselves  or  having  the  work  done  by  a  local 
plumber. 

Sprinkling  ordinances  were  judged  to  be  technically  feasible  based  on  recent 
effective  use  of  such  a  long-term  approach  by  the  W»JD,  as  were  landscape  design 
<±ianges  which  have  been  successful  in  other  areas  as  a  means  of  reducing  outside 
water  use.  Recycling  water  was  judged  to  be  potentially  technically  feasible 


based  on  treatment  plant  locations  and  available  users  golf  course  loca¬ 

tions)  as  well  as  water  law  problems  (water  discharges  are  committed  to  down¬ 
stream  water  users) . 


Restrictions,  such  as  rationing,  were  not  believed  to  be  appropriate 
approaches  for  long-term  water  conservation  because  of  western  water  law  issues, 
and  mure  acceptable  approaches  are  available.  Restrictions  on  recreational, 
conmercial/industrial  and  car  washing  were  all  judged  to  be  technically  feasible. 

On  a  contingent/short-term  basis,  most  of  the  water  conservation  measures 
were  identified  as  potentially  technically  feasible  with  the  exception  of  a  few 
measures:  Leak  detection  was  judged  to  be  technically  feasible,  and  metering  is 
not  applicable  since  residential  meters  are  being  installed  for  the  85  percent 
of  the  system  that  is  not  now  metered. 

Both  for  long-term,  as  well  as  contingent  plan  purposes,  an  education 
program  on  water  conservation  was  judged  to  be  technically  appropriate. 

STEP  4i  Social  Acceptability 

Since  very  little  information  is  available  on  the  public's  attitude  regard¬ 
ing  water  conservation  measures  and  the  public’s  willingness  to  inplement  them, 
either  on  a  long-term  or  contingent  basis  in  the  VMWD  City,  this  analysis  is 
based  on  available  literature  information.  A  survey  of  literature  was  conducted 
to  determine  the  social  acceptability  of  water  conservation  measures  as  they  have 
been  iiiplemented  in  various  situations  around  the  nation.  The  relevance  of  the 
literature  to  the  WMWD  was  tested  based  on  the  background  information  on  the  VWWD 
community.  The  community  is  a  typical,  rapidly  growing  suburban  area  with  a 
"normal"  mix  of  housing  and  occupancy  (owner  occupied  and  rental),  industry 
(manufacturing,  "high  tech",  and  services)  and  supporting  infrastructure.  This 
approach  has  the  advantage  of  using  past  experience  in  assessing  how  the  local 
population  may  respond  to  certain  measures.  This  is  particularly  useful  for 
determining  the  public's  attitude  toward  measures  that  have  been  used  in  numerous 
locations  (^. ,  certain  measures  are  excsnined  more  often  in  the  literature  than 
others) . 

Of  the  56  responses  that  are  reported  in  Appendix  B,  Table  B-2,  General 
Literature  Review's  Results  Of  The  Social  Acceptability  Of  Spjecific  Water  Conser¬ 
vation  Measures,  42  are  favorable,  and  14  are  unfavorable  (a  ratio  of  3:1). 
Also,  the  higher  frequency  of  favorable  responses  for  any  reported  measure 
suggests  that  the  measures  that  have  been  evaluated  for  public  attitudes  iiave 
generally  been  supported  by  the  public. 

The  social  acceptability  analysis  identifies  measures  as  socially  acceptable 
(Yes),  not  socially  acceptable  (No),  and  information  not  available  (NA) . 

Care  and  judgment  are  required  in  order  to  interpret  pxsssible  social 
acceptability  of  measures  that  are  listed,  particularly,  the  (NA)  category  must 
be  reviewed  carefully.  Although  information  is  not  available  on  these  measures, 
this  should  not  be  taken  as  an  indication  of  a  negative  attitude.  As  a  result, 
for  this  example,  a  factor  of  judgment  is  required  that  is  based  on  generally 
favorable  public  attitude  about  efficiently  run  government.  For  exerople. 


although  there  is  no  indication  about  the  social  acceptability  of  a  water  system 
leak  detection  program,  this  is  reasonably  aissuned  to  be  acceptable  to  a  water 
utility  (with  more  water  to  sell),  to  the  public  (with  more  water  available  for 
beneficial  use  and  probably  at  a  lower  cost  than  for  developing  new  supplies)  and 
generally  to  commercial  and  industrial  business,  (since  water  supply  is  presumab¬ 
ly  managed  well  and  is  cheaper) . 

The  results  for  the  WMWD  City  indicate  a  favorable  social  acceptability  for 
plumbing  codes  for  new  structures  employing  water-saving  devices,  ordinances 
for  long-term  sprinkling  restrictions  (methods  recently  used  by  the  WMWD) ,  a 
fixed  allocation  plan  rationing  approach,  water  recycling  for  non-potable 
purposes  (that  do  not  conflict  with  downstream  water  user  rights) ,  metering 
(which  is  now  being  installed)  and  an  education  program.  These  results  are 
believed  to  accurately  reflect  the  conmunity's  attitude  based  on  familiarity  with 
the  community  which  is  not  atypical  of  many  communities  across  the  nation,  (ie. , 
based  on  Section  Historical  Growth  and  Development,  the  community  is  not  pre- 
dcminantly  multi-family,  or  commercial,  or  industrial,  etc.,  and  national  data 
sources  should  be  fairly  representative) . 

Summary  of  Steps  1-4  Screening 

Based  on  the  analysis  of  Af^licability  (Step  2),  Technical  Feasibility  (Step 
3),  and  Social  Acc^tability  (Step  4),  the  long  list  of  available  water  conser¬ 
vation  measures  has  been  narrowed  to  reflect  those  measures  that  are  not  now  in 
use,  or  are  only  partially  used  (applicability  analysis) ,  those  measures  that  are 
capable  of  achieving  water  use  reduction  and  are  compatible  with  the  WMWD  water 
system  (technical  analysis) ,  and  those  measures  that  are  consistent  with  the 
overall  philosophy  of  the  community  (public,  local  officials,  water  users  and 
other  interests),  (social  acceptability  analysis).  The  results  indicate  the 
following  measures  should  be  further  evaluated,  through  Steps  5  through  16,  for 
other  aspects  of  their  effectiveness,  cost,  and  impact  on  the  area: 


TABLE  4-18 

_ SUMMARY:  WMWD  MEASURES  FROM  SCREENING  STEPS  1-4 _ 

LONG-TERM  MEASURES 

1.  Distribution  and  retrofitting  of  water-saving  devices  to  existing 
residences,  conTner::ial,  industrial,  public  and  institutional  buildings. 

2.  Conservation  ordinance  requiring  water-saving  fixtures  in  all  new 
construction. 

3.  Utility  leakage  reduction  program. 

4.  On-going  public  education. 

CONTINGENT  MEASURES 


1.  Restrictions  on  lawn  and  other  exterior  sprinkling. 


These  measures  can  easily  be  incorporated  into  the  V4MND  City  through  editions  by 
City  Council  and  implanented  through  the  City  Manager's  authority  and  the  City 
Water  and  Sewer  Department.  The  enforcement  capability  of  the  City,  building 
inspectors,  and  personnel  resources  of  the  City  should  be  sufficient  without  any 
major  dianges  to  undertake  these  actions,  if  they  are  determined  to  be  inclement- 
able  in  the  following  analysis. 

STEP  5;  Implementation 

The  ViMWD  City  will  take  the  primary  responsibility  for  inclementing  the 
water  conservation  measures.  The  conservation  measures  consist  of  permanent 


These  measures  are  all  initiated  during  the  first  year  of  the  study  period  (1980) 
with  the  first  year  of  any  observed  water  conservation  reductions  assum^  to 
occur  starting  in  1981.  The  contingency  measure  consists  of. 

Measure  (5);  Restrictions  on  lawn  and  other  exterior  sprinkling, 

and  is  only  enacted  when  short-term  additional  water  reduc¬ 
tions  are  required,  so  it  is  generally  evaluated 
separately  in  this  analysis. 

Measure  1 


•  ••  •  * 


1 

measures,  enacted  to  reduce  water  use  over  the  long-term,  and  one  contingency 
measure,  implemented  only  when  additional  short-term  reductions  are  necessary. 

The  permanent  measures  consist  of: 

*'  -  ‘*s  •*. 

1 

Measure 

(1): 

Distribution  and  retrofitting  of  water-saving 
devices  to  existing  residences,  conmercial, 
industrial,  public  and  institutional  buildings. 

»  ,  ‘ 

»  , 

Measure 

(2): 

Conservation  ordinance  requiring  water-saving 
fixtures  in  all  new  construction. 

Measure 

(3): 

A  utility  leakage  reduction  program. 

Measure 

(4): 

An  ongoing  public  education  program. 

ijr 


The  water-saving  devices  being  distributed  and  retrofitted  to  existing 
buildings  include  shower  flow  restrictors  and  toilet  displacement  devices. 
Shower  flow  restrictors  are  devices  which  are  inserted  between  the  existing 
conventional  showerhead  and  the  showerhead  arm.  They  are  an  exidition  to  the 
shower  apparatus  and  are  generally  only  retrofitted  to  existing  systems. 
Reductions  from  shower  flow  restrictors  occur  only  in  the  interior  residential 
and  public  water  use  categories. 

Toilet  displacement  devices  are  space-occupying  objects  such  as  plastic 
bottles  v^ich  reduce  the  volume  of  water  normally  used  for  flushing  ty  displace¬ 
ment  rather  than  damming.  Reductions  from  displacanent  devices  occur  only  in  the 
interior  residential,  conmercial,  and  public  water  use  categories. 

These  devices  made  available  as  kits,  would  be  installed  on  a  voluntary 
basis  by  residents  and  would,  if  properly  installed,  reduce  shower  flows  and 
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flushing  volumes.  The  distribution  of  the  kits  would  be  achieved  by  making  them 
available  at  public  places  at  no  cost  to  the  recipiait,  and  depend  on  the 
interest  of  the  residents  to  pick  them  up. 

The  progran  would  require  media  assistance  and  use  of  voluntary  organiza¬ 
tions  to  promote  the  program.  Initial  efforts  would  be  required  of  the  Depart¬ 
ment  of  Water  and  Sewer  Utilities  (Water  and  Sewer  Engineering  Section)  to 
develc^  fliers  and  promotional  material  describing  the  progreni  and  its  benefits 
to  the  public. 

Since  the  program  is  offered  on  a  voluntary  basis  and  homeowners  are 
responsible  for  installation,  no  problems  are  anticipated  in  implementation. 

Measure  2 

The  conservation  ordinance  to  be  «iacted  will  mandate  the  use  of  water¬ 
saving  fixtures  or  devices  to  bring  about  permanent  reductions  in  water  use 
in  all  new  construction.  This  will  be  acccxnplished  by  modifying  the  plunbing 
code  to  limit  the  quantity  of  water  per  toilet  flush  to  no  more  than  3.5  gallons 
and  the  maximan  rate  from  all  showerheads  and  faucets  to  3.0  gallons  per  minute. 
Thus,  reductions  from  the  conservation  ordinances  will  occur  in  the  interior 
residential,  conmercial,  industrial,  and  public  use  sectors. 

Local  agencies  which  normally  enforce  building  codes  and  standards  (ie., 
D^)artment  of  Public  Works,  Building  Inspection  Division)  could  monitor  com^i- 
ance  with  these  plumbing  code  changes.  Since  the  function  of  the  water  fixtures 
is  similar  to  that  of  older  types,  no  inconvenience  or  consumer  resistance  to  the 
change  is  expected. 

Measure  3 

The  leakage  reduction  measure  includes  a  program  to  check  the  accuracy  of 
the  master  and  customer  meters,  pipeline  leakage  detection,  and  r^>air.  A  wide 
variety  of  specific  leak  detection  programs  are  available,  each  with  different 
expected  results.  The  WMWD  City's  actual  unaccounted-for  water  included  in  the 
water  use  projections  is  only  a  very  rough  estimate  of  15  percent,  however,  so 
the  actual  unaccounted-for  water  use  to  be  impacted  by  this  measure  is  basically 
unknown.  For  this  reason,  the  use  of  specific  reduction  factors  for  actual 
leakage  reduction  programs  does  not  seem  warranted,  rather  the  impact  of  this 
measure  has  been  included  by  assuming  the  measure  will  reduce  the  unaccount¬ 
ed-for  water  to  10  percent  hy  1990  and  maintain  it  at  that  level  thereafter. 

The  program  would  be  implemented  with  existing  Department  of  Water  and  Sewer 
Utilities  personnel.  The  program  could  be  implanented  with  minimal  equipment 
purchases  and  rely  primarily  on  inspections  and  water  pressure  testing.  If 
significant  leakage  problenns  are  detected,  the  program  could  be  expanded  to 
include  purchased  or  leased  equipment  to  locate  distribution  system  leaks. 

Since  no  leakage  detection  program  is  currently  in  use,  the  goal  of  10  per¬ 
cent  reduction  by  1990  should  be  easily  achieved  by  1990  without  a  major  invest¬ 
ment  in  equipment.  No  problems  are  anticipated  in  program  implementation. 


Measure  4 


The  public  education  program  will  consist  of  several  methods  to  alert 
the  public  to  the  need  and  advantage  of  conserving  water.  It  will  include 
direct  mail  campaigns  providing  information  on  how  to  save  water  to  customers. 
News  media  campaigns,  including  the  use  of  radio  and  newspapers  to  convey  educa¬ 
tional  messages  on  conservation  will  also  be  included.  Special  events  such  as 
lectures  to  civic  organizations  or  school  assemblies  would  also  be  part  of  the 
public  education  program.  Reductions  from  public  education  will  occur  in  all 
water  use  sectors  except  the  unaccounted-for  water  use  sector. 

Typical  education  programs  are  focused  on  school  age  children  and  local 
media  channels  for  getting  information  to  the  public.  The  program  would  be 
structured  by  the  WMWD  City  Manager,  Department  of  Water  and  Sewer  Utility 
and  the  advisory  Water  Board,  submitted  to  the  City  Council  for  discussion  cind 
approval  and  implonented  by  the  City  Manager  utilizing  existing  (ie..  Department 
of  Public  Safety)  and  new  channels  for  getting  information  to  water  users. 

Little  or  no  opposition  is  anticipated  from  this  af^roach. 

Measure  5 

The  restrictions  on  sprinkling  use,  enacted  only  on  a  contingency  basis, 
consists  of  restricted  outdoor  watering  to  every  third  day  and  then  only  allowing 
crinkling  to  occur  in  the  early  morning  and  during  the  evening  hours  to  avoid 
excessive  evaporation.  This  measure  was  enacted  by  the  VM4D  City  on  a  temporary 
basis  in  the  past.  Reductions  frcm  this  measure  can  only  occur  in  the  outdoor 
water  use  categories. 

Measure  5  is  very  much  like  the  previous  time-of-day  and  alternate-day 
sprinkling  ordinance  used  in  the  WMWD  service  area.  No  problems  are  anticipated 
from  this  a^^roach. 

STEP  6;  Effectiveness 

The  effectiveness  analysis  for  the  WMWD  City  consists  of  four  Substeps  and 
evaluations: 


Substep  6.1  Disaggregated  Water  Demand  Forecasts 
Substep  6.2  Determine  Fraction  of  water  Demand  Reduction 
Substep  6.3  Determine  coverage 
Substep  6.4  Analysis  of  Effectiveness 


Subste 


;ated  Water  Demand  Forecasts 


For  the  WMfJD  City,  the  projected  number  of  connections  for  each  residential 
customer  class  is  a  function  of  population  growth  and  changing  housing  character¬ 
istics,  together  with  the  rate  of  conversion  from  flat  rate  to  metering  now  in 
process.  The  number  of  commercial,  industrial,  and  other  non- residential  water 
users  increases  in  proportion  to  population  growth.  Projected  water  use  for  each 
residential  customer  class  is  a  function  of  vmter  rates  and  hous^old  income. 
Water  rates  also  influence  future  commercial  and  small  industrial  water  use,  but 


not  large  industrial  and  institutional  users.  Total  mean  annual  system  water 
use  is  the  sun  of  aggregate  use  for  each  customer  class,  together  with  a  15 
percent  estimated  leakage.  Peak  daily  usage  is  a  function  of  both  indoor  and 
outdoor  daily  water  usage,  and  the  observed  variability  of  each. 

The  method  used  for  projecting  medium  ('Vnost  likely")  water  demcuid  for  the 
HMWD  City  (and  high  and  low  estimates,  us^  later  for  sensitivity  analyses) 
includes  four  parts: 

(1)  Project  connections  by  customer  class 

(2)  Estimate  future  annual  water  use 

(3)  Combine  the  data  to  project  annual  water  use 

(4)  Estimate  peak  daily  water  usage 

(1)  Project  Connections  by  Customer  Class:  High,  medium,  and  low  projec¬ 
tions  of”ThiniiiEer~of~connectIoni~Ttr’'each~custcmer  class  were  generated  as 
follows: 

Step  1:  Obtain  Estimates  of  Future  Population  Growth 

High,  mediixn,  and  low  growth  scenarios  were  obtained  from  a  current  planning 
study.  The  estimates  used  in  that  study  for  the  years  1980  through  2020  were 
synthesized  by  consultants  from  a  variety  of  local  sources.  The  year  2030 
projections  were  obtained  by  extrapolating  the  2010  to  2020  growth  rates  to  the 
year  2030.  The  high  growth  scenario  is  based  upon  the  assumption  that  the 
population  growth  rate  will  be  4  percent  annually  between  1983  and  1990,  3 
percent  between  1991  and  2000,  and  2.5  percent  between  2001  and  2030.  The  medium 
growth  scenario  is  based  upon  the  assumpticm  that  the  population  growth  rate  will 
be  3.5  percent  annually  between  1983  and  1990,  2.5  percent  between  1991  and  2000, 
and  2  percent  between  2001  and  2030.  The  low  growth  scenario  is  based  upon  the 
assuiption  that  the  population  will  grow  by  2.4  percent  annually  between  1983  and 
2000,  2  percent  between  2001  and  2010,  and  1.85  percent  between  2011  and  2030. 

Step  2:  Define  the  Customer  Classes 

The  five  customer  classes  employed  by  the  VIMWD  water  utility  since  1983  are 
flat  rate  single  family  residential  (SFR  FLR) ,  metered  single  family  residential 
(SFR  Met),  multi-family  residential  (^^R),  commercial  and  small  industrial 
(COMM),  and  special.  A  special  category  consists  of  a  small  nunber  of  large 
industrial,  institutional,  and  public  water  users.  For  this  study,  the  special 
category  is  divided  into  industrial  (IND.)  and  public  and  institutional  users 
(POB/INST. ) . 

Step  3:  Application  of  Growth  Rates  to  Customer  Classes 

The  high,  median,  and  low  population  growth  rates  were  applied  to  the  1983 
nunber  of  customer  class  connections  to  obtain  high,  medium,  and  low  projections 
of  the  number  of  connections  by  customer  classes  for  future  years,  assuning  no 
diange  in  the  mean  nurnber  of  persons  per  hous^old  and  no  shifts  in  the  propor¬ 
tion  of  the  population  residing  in  each  housing  category.  Mean  household  size 
has  declined  significantly  in  recent  years,  but  it  is  believed  that  this  trend 
will  soon  stabilize,  if  not  reverse,  and,  therefore,  no  change  in  mean  hous^old 


size  vias  assumed.  However,  the  increasirig  proportion  of  households  residing  in 
multi-femily  as  opposed  to  single  family  residences  and  the  conversion  of  single 
family  residences  from  unmetered  flat  rate  status  to  metered  status  constitute 
trends  whidi  are  expected  to  continue. 

Stqp  4:  Adjustment  for  Conversion  to  Universal  Metering 

Prior  to  1978,  the  WMWD  City  did  not  meter  single  family  houses  except  for 
those  outside  the  City  limits.  In  that  year,  it  initiated  a  program  to  attain 
universal  metering  by  requiring  the  installation  of  water  meters  in  all  new 
dwelling  units  and  in  all  existing  dwelling  units  upon  change  of  ownership.  The 
annual  rate  of  turnover  of  the  existing  stock  of  single  family  residences  is 
approximately  9  percent;  therefore,  9  percent  of  the  existing  single  family 
unnnetered  residences  are  assixned  to  be  converted  to  metered  status  annually. 

Step  5:  Adjustment  for  Decline  in  Single  Family  Housing 


A  major  trend  occurring  in  the  WMWD  City,  as  in  other  U.S.  cities,  is  the 
disproportionate  growth  in  the  number  of  multi-family  housing  units,  l^e  share 
of  the  housing  stock  composed  of  single  family  units  decreased  between  1976  and 
1982.  Using  linear  regression,  a  trend  line  was  calculated  to  predict  the 
percentage  of  all  housing  units  v^ich  would  be  in  the  single  family  category  in 
1990,  2000,  2010,  2020,  and  2030. 

The  results  of  this  procedure  for  the  50-year  period  1980  through  2030 
are  preseiited  in  Table  4-19  which  assumes  medium  population  growth. 


TABLE  4-19 

WMWD  CUSTOMER  MEDIUM  GROWTH  CIMIBCTION  PROJECTIONS 
_ (SHARE  IN  SFR  AND  MFR  VARIES  OVER  TIME) 


YEAR 

1980 

1990 

2000 

2010 

2020 

2030 

CUSTOMER  CLASS 

SFR  FLR 

^,292 

5,123 

1,995 

111 

303 

118 

SFR  Met 

10,689 

17,772 

22,743 

27,663 

33,117 

MFR 

559 

1,190 

1,998 

3,011 

4,376 

6,190 

com 

1,055* 

962 

1,231 

1,501 

1,830 

2,230 

IND. 

4 

6 

8 

10 

12 

15 

PUB/INST. 

8 

14 

18 

22 

27 

32 

TOTAL 

12,918 

17,985 

23,022 

28,064 

34,210 

41,702 

*Note:  In 

1980,  the 

WMWD  City 

distinguished 

only  flat 

rate,  multi-family,  and 

all  other 

metered  water  users. 

•'Conmercial" 

contains  in 

that  year  only  a  number 

of  residential  connections  which  were  outside  the  City  limits  and  which  were 
already  metered  at  that  time. 


St^  1:  Obtain  Water  Consutrption  [>ata  for  the  VIMND  City 


The  data  obtained  for  the  WMniD  City  were  for  the  years  1976  throu^  1983  and 
inclvided  the  number  of  connections  by  customer  class,  the  water  consunption  by 
month  for  eadi  year  for  eadi  customer  class,  and  the  revenue  obtained  for  each 
customer  class  for  each  month  for  each  year. 

Step  2:  Estimate  Seasonal  Water  Consvnption  by  Customer  Class 

The  1980  data  were  used  to  calculate  seasonal  water  use  because  1980 
represented  a  "typical"  weather  year.  Seasonal  water  use  was  estimated  in  a 
three-step  process. 

-  Divide  the  year  into  winter  and  sunmer.  Winter  is  considered 
Novenber  to  April,  and  sunmer  is  May  to  October.  Winter  mcmths 
are  considered  typical  indoor  water  usage  months  v^ile  sunmer 
months  contain  indoor  and  outdoor  water  use. 

-  Calculate  the  average  water  use  per  connection  for  each  month. 

-  Subtract  the  winter  months  average  use  from  the  sunmer  months 
avereige  use  to  obtain  domestic  and  seasonal  usage.  When  this 
is  done,  water  consoiption  per  connection  by  customer  clciss  is 
obtained.  These  data  are  presented  below. 

SFR  Indoor;  8,120  gallons  per  month  (for  12  months) 

SFR  Outdoor:  15,580  gallons  per  month  (for  6  months) 

MFR  Indoor:  37,400  gallons  per  month  (for  12  months) 

MFR  Outdoor:  22,100  gallons  per  month  (for  6  months) 

com  Indoor:  38,110  gallons  per  month  (for  12  months) 

OC3MM  Outdoor:  23,060  gallons  per  month  (for  6  months) 

IND  Indoor:  5,791  gallons  per  month  (for  12  months) 

IND  Outdoor;  1,337  gallons  per  month  (for  6  months) 

PUB/INST.  Indoor:  223  gallons  per  month  (for  12  months) 

PUB/INST.  Outdoor:  236  gallons  per  month  (for  6  months) 

Step  3:  Specify  the  Equations  Used  to  Calculate  Water  Use 

The  models  used  are  based  loosely  i;pon  the  equations  specified  in  the 
IWR-MAIN  handbook  (page  A-4).  (81)  Simplifications  have  been  developed  to  ease 
data  requirements.  In  addition,  the  elasticity  of  demand  (exponent  of  the  price 
term)  in  these  models,  unlike  those  of  IWR-MAIN,  increases  as  price  increases. 
Hie  equations  presented  on  page  A-4  are  based  upon  national  average  data  fran 
prior  research.  The  first  step  in  using  these  equations  is  to  specify  or 
calibrate  the  models  for  the  VMWD  City  conditions.  When  the  model  is  calibrated, 
the  following  equations  are  obtained. 
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SFR  FLR  Ind: 
SFR  FLR  Out: 
SFR  Met  Ind: 
SFR  Met  Out: 
MFR  Ind: 

MFR  Out: 
CXWM  Ind: 
ODMM  Out: 

IND  Ind: 


Q  »  8.12  *  12  *  C 
Q  =  21.05  *  6  *  C 
Q  *  75.65  *  p-.2-.2n  *  y0.4  *  c 
Q  =  78.33  *  p-.6-.2n  *  *  c 

Q  =  451.49  *  p-.2-.2n  *  y0.4  *  c 
Q  =  189.13  *  p-.6-.2n  *  y0.4  *  c 
Q  =  227.11  *  p-.2-.2n  *  c 
Q  =  94.68  *  p-.6-.2n  *  c 
Q  =  5,791.01  *  12  *  C 


'•.^1 VIV' 


A 


IND  Out: 
PUB/INST.  Ind: 
PUBANST.  Out: 


Q  =  1,806.80  *  6  *  c 

Q  =  223.07  *  12  *  C 
Q  =  363.19  *  6  *  C 


In  the  above  equations,  Q  =  annual  water  use  per  connection;  C  =  the  nvmber 
of  connections  for  each  customer  class;  p  =  the  price  of  water;  n  =  the  differ¬ 
ences  in  price  over  the  previous  period;  and  Y  =  mean  hous^old  income.  The 
initial  numeric  constant  (the  Y  -  intercept)  was  calculated  using  the  known 
(1980)  data  on  all  of  the  variables.  For  projection  purposes,  Q  nay  be  calculat¬ 
ed  by  substituting  the  price,  the  change  in  price  (if  any)  since  the  previous 
period,  family  income,  and  the  number  of  connections  projected  for  each  class  to 
obtain  the  annual  quantity  of  water  used  for  the  target  year. 

(3)  Combine  the  Data  to  Project  Annual  Water  Use:  The  preceding  data  are 
combined  (based  on  the  medium  population  growth  scenario  with  the  price  of  water 
at  $1.05  per  1,000  gallons)  to  determine  the  system  water  usage  for  projected 
years.  A  leakage  factor  of  15  percent  is  included  to  represent  unaccounted-for 
losses  of  water  (terms  used  synonymously  in  the  Level  1  exanple) .  The  medium 
scenario  with  water  priced  as  in  1983  at  $1.05  per  1000  gallons  is  presented  in 
Table  4-20.  The  base  year  (1980)  corresponds  with  historic  data  in  Table  4-12. 
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TABLE  4-20 

VMND  WATER  DEMAND  EX>RBCAST 
TOTAL  ANNUAL  WATER  USE,  INDOOR  &  OUTDOOR 
_ (MILLIONS  OF  GALLONS) _ 


CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

SETi  EDR 

2,150 

1,146.3 

446.4 

170 

67 . 6 

20 

SETl  Met 

1,613.9 

2,683.3 

3,433.9 

4,176.8 

5,000.2 

MET? 

325.9 

750.7 

1,260.3 

1,899.4 

2,760.1 

3,904.2 

OOEM 

311.1 

304.7 

390.1 

475.5 

579.6 

706.6 

IND 

287.8 

511.0 

654.1 

797.4 

972.0 

1,184.9 

PUB/INST 

37.0 

67.9 

86.9 

106.0 

129.2 

157.5 

LEAK 

550.5 

775.5 

974.3 

1,215.2 

1,532.7 

1,937.6 

TOTAL 

3,670.5 

5,170.4 

6,495.6 

8,101.4 

10,218.4 

12,917.6 

ANNUAL  WATER  USE  - 

INDOOR 

(MILLIONS  OF  GALLONS) 

CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

SFR  ETJ^ 

1,098.5 

499.2 

194.3 

75.7 

29.4 

11.4 

SFR  Met 

800.7 

1,331.3 

1,703.7 

2,072.3 

2,480.8 

MFR 

249.9 

532.1 

893.3 

1,346.3 

1,956.4 

2,767.4 

CO^f^ 

238.8 

216.3 

276.9 

337.5 

411.4 

501.5 

IND 

258.0 

442.0 

565.8 

689.8 

840.8 

1,025.0 

PUB/INST 

24.4 

37.4 

47.9 

58.4 

71.2 

86.8 

TOTAL 

1,869.9 

2,527.9 

3,309.8 

4,211.6 

5,381.8 

6,873.2 

ANNUAL  WATER  USE  - 

OUTDOOR 

(MILLIONS  OF  GALLONS) 

CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

SFR  FLR 

1,050 

647.1 

250 

90 

50 

lO 

SFR  Met 

813.1 

1,351.9 

1,730.1 

2,104.4 

2,519.3 

MFR 

75.9 

218.6 

366.9 

553.1 

803.7 

1,136.8 

COMM 

72.2 

88.4 

113.2 

138.0 

168.2 

205.0 

IND 

29.7 

68.9 

88.2 

107.6 

131.1 

159.9 

PUB/INST 

12.5 

30.4 

39.0 

47.5 

58.0 

70.7 

TOTAL 

1,250.0 

1,866.8 

2,211.5 

2,674.6 

3,303.8 

4,106.7 

i 


Note  I:  Total  Annual  Water  Use  equals  Total  Annual  Water  Use  Indoor  plus 
Total  Annual  Water  Use  Outdoor  plus  Leakage. 

Note  2:  Water  use  data  and  projections  are  truncated  throughout  this  Handbook. 
As  a  result,  totals  may  not  add  exactly. 


(4)  Estimate  Peak  Daily  Water  Usage;  Peak  daily  water  usage  is  calculated 
by  using  the  indoor  and  outdoor  monthly  water  usage  in  conjunction  with  the 
number  of  connections  by  customer  class.  Specifically,  the  formula  is: 


Peak  Daily  Use  =  (3  *  [average  monthly  Outdoor  use/30 J  + 

[average  monthly  Indoor  use/30])  * 
number  connections 

This  formula  is  used  for  each  customer  class.  The  data  that  are  substituted 
are  the  average  monthly  Indoor  and  Outdoor  water  consumption  and  the  number  of 
connections  for  each  customer  class  for  each  of  the  projected  years.  The  data 
for  the  medium  growth  rate  with  the  price  of  water  at  $1.05  per  1000  gallons  are 
presented  in  Table  4-21. 


TABLE  4-21 

WMWD  WATER  DEMAND  FORECAST 
PEAK  DAILY  WATER  USE,  INDOOR  &  OUTDOOR 


CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

SFR  FLR 

20770? 

12^771 

4rw 

ITM? 

771? 

SFR  Met 

.000 

15.777 

26.231 

33.569 

40.831 

MFR 

1.960 

5.121 

8.597 

12.958 

18.830 

COMM 

1.867 

2.074 

2.656 

3.237 

3.946 

IND 

1.213 

2.377 

3.043 

3.709 

4.522 

PUB/INST 

.277 

.612 

.783 

.955 

1.164 

LEAK 

4.593 

6.730 

8.127 

9.931 

12.355 

TOTAL 

30.622 

44.866 

54.179 

66.207 

82.368 

PEAK  DAILY 

WATER  USE 

-  INDOOR 

(MCD) 

CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

SFR  FLR 

3.051 

1.386 

.540 

.210 

.081 

SFR  Met 

.000 

2.224 

3.698 

4.732 

5.756 

MFR 

.694 

1.478 

2.481 

3.739 

5.434 

COMM 

.663 

.600 

.769 

.937 

1.143 

IND 

.716 

1.228 

1.571 

1.916 

2.335 

PUB/INST 

.068 

.104 

.133 

.162 

.197 

TOTAL 

5.194 

7,022 

9.193 

11.699 

14.949 

48.880 

26.635 

4.811 

5.512 

1.419 

15.448 

102.986 


PEAK  DAILY  WATER  USE 
(MGD) 


-  OUTDOOR 


MER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

SFR  FLR 

17.658 

10.786 

SFR  Met 

.000 

13.553 

22.533 

28.836 

35.074 

41.989 

MFR 

1.266 

3.643 

6.116 

9.218 

13.395 

18.947 

COMM 

IND 

1.204 

.496 

1.474 

1.149 

1.886 

1.471 

2.300 

1.793 

2.803 

2.186 

3.417 

2.665 

PUB/INST 

.209 

.508 

.650 

.793 

.966 

1.178 

TOTAL 

20.834 

31.114 

36.858 

44.577 

55.063 

68.446 

I  -  u" 


Substep  6.2  Determine  Fraction  of  Water  Use  Reduction 


The  fraction  of  water  use  reduction  that  can  be  achieved  with  a  water 
conservation  program  in  the  VWWD  City  will  be  measured  against  the  projected 
water  demands  without  water  conservation  that  were  developed  in  Substep  6.1  and 
displayed  in  Table  4-20  (average)  and  4-21  (peak)  for  the  medium  growth  assump¬ 
tions.  The  following  Tables  4-22,  4-23  and  4-24  present  the  WMWD  water  forecasts 
based  on  high,  medium  and  low  assuirptions  and  express  them  in  millions  of  gallons 
per  day,  including  average  and  peak  use.  For  the  purpose  of  simplifying  the 
Handbook  effectiveness  analysis,  SFR  and  MFR  categories  have  been  oxnbined  into 
interior  and  exterior  residential  (Int.  Residential  and  Ext.  Residential) ,  and 
unaccounted-for  (Unacc.  For)  use  has  been  added  as  a  general  category  that 
includes  leakage  and  other  losses. 


TABLE  4-22 

WMWD  WATER  DEMAND  FORECASTS 
MEDIUM  POPULATION  GROWTH  CASE 


TABLE  4-23 

WMWD  WATER  DEMAND  FORECASTS 
HIGH  POPOLATICW  GROWTH  CASE 


AVERAGE 

DAILY  FLOW  (MGD) 

CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

Int.  Residential 

3.695 

5.181 

7.186 

9.759 

13.310 

18.119 

Ext.  Residential 

3.111 

4.734 

5.840 

7.425 

9.658 

12.643 

Comnercial 

0.852 

0.864 

1.161 

1.486 

1.902 

2.434 

Industrial 

0.789 

1.448 

1.946 

2.491 

3.189 

4.082 

Public/Inst. 

0.101 

0.193 

0.259 

0.331 

0.424 

0.543 

Unacc.  For 

1.508 

2.192 

2.893 

3.793 

5.026 

6.674 

TOTAL 

10.056 

14.612 

19.285 

25.285 

33.509 

44.495 

PEAK  DAILY  FLOW 

(MOD) 

CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

Int.  Residential 

3.?46 

57153 

17SM 

97?^ 

137155 

187570’ 

Ext.  Residential 

18.924 

28.796 

35.528 

45.168 

58.753 

76.913 

Ccninercial 

1.868 

2.146 

2.884 

3.692 

4.726 

6.050 

Industrial 

1.213 

2.459 

3.305 

4.230 

5.415 

6.932 

Public/Inst. 

0.277 

0.633 

0.851 

1.090 

1.395 

1.785 

Unacc.  For 

4.593 

6.933 

8.798 

11.307 

14.785 

19.421 

TOTAL 

30.621 

46.220 

58.652 

75.381 

98.569 

129.471 

TABLE  4-24 

WMWD  WATER  DEMAND  FORECAST 
LOW  POPULATION  GROWTH  CASE 


AVERAGE 

DAILY  FLOW  (M®) 

CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

Int.  Residential 

37^ 

4.681 

5.781 

7^463 

9.543 

127T55 

Ext.  Residential 

3.111 

4.319 

4.804 

5.695 

6.932 

8.506 

Comnercial 

0.852 

0.775 

0.944 

1.134 

1.363 

1.637 

Industrial 

0.789 

1.299 

1.584 

1.902 

2.285 

2.745 

Public/Inst. 

0.101 

0.173 

0.211 

0.253 

0.304 

0.365 

Unacc.  For 

1.508 

1.985 

2.367 

2.903 

3.605 

4.489 

TOTAL 

10.056 

13.232 

15.781 

19.350 

24.032 

29.927 

PEAK  DAILY  FLOW 

(MCD) 

CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

Int.  Residential 

3774^ 

4.746 

57551 

7756T 

97^ 

12755? 

Ext.  Residential 

18.924 

26.276 

29.222 

34.644 

42.171 

51.747 

Comnercial 

1.868 

1.925 

2.347 

2.819 

3.386 

4.068 

Industrial 

1.213 

2.206 

2.689 

3.230 

3.880 

4.661 

Public/Inst. 

0.277 

0.568 

0.693 

0.832 

0.999 

1.201 

Unacc.  For 

4.593 

6.304 

7.218 

8.663 

10. 608 

13.064 

TOTAL 

30.621 

42.025 

48.121 

57.755 

70.719 

87.095 

In  order  to  obtain  data  on  the  fractional  reduction  to  be  achieved  by  the 
water  conservation  measures  identified  previously  in  St^  5  for  the  WMWD  City 
analysis,  a  review  of  the  national  literature  on  these  measures  was  conducted. 
Three  large  and  up-to-date  literature  bases  were  used.  These  were  the  Corps  of 
Engineers 
(1C)  the 

ing  The _ 

search  services  of  the  American  Water  Works  Association's  "WATERNET".  (82)  These 
literature  bases  provided  the  source  material  used  to  subsequently  determine 
conservation  reduction  fractions  for  use  in  the  Level  1  analysis. 

In  order  to  help  evaluate  and  determine  the  emfAiasis  to  be  given  to  the 
different  sources  of  information,  a  priority  system  was  established.  This 
priority  system  establishes  various  weights  depending  upon  the  type  of  study  that 
provided  the  conservation  reduction  information  (actual  implementation  vs.  labo¬ 
ratory,  etc.),  the  comparison  method  used  to  determine  reductions  (with/without 
vs.  before/after) ,  how  specific  the  values  are,  how  recent  the  values  are,  the 
size  of  the  tested  population,  and  an  evaluation  of  the  accuracy  of  the  data. 
The  priority  has  been  used  to  indicate  the  most  preferred  data  sources  when  more 
than  one  information  source  is  available.  As  no  single  method  for  determining 
such  priorities  can  be  favored  over  another,  the  details  of  how  the  literature 
sources  were  prioritized  is  not  provided,  rather  each  use  of  the  Procedures 
Manual  must  determine  how  preference  can  be  given  to  the  most  appropriate  studies 
obtained  from  the  literature  survey. 

Data  in  the  studies  are  reported  in  three  ways.  First,  data  are  reported 
as  a  percent  reduction  for  the  specific  volume  of  water  impacted  by  a  conserva¬ 
tion  measure.  For  example,  a  low-flow  showerhead  reduces  the  shower  use  by  40 
percent.  Secondly,  data  are  reported  as  a  percent  reduction  of  a  total  water  use 
category,  ^.,  a  low-flow  showerhead  reduces  interior  residential  demand  by  12 
percent.  Finally,  data  indicate  a  specific  volume  reduction  in  a  period  of 
time.  For  example,  a  low-flow  showerhead  reduces  the  volutte  of  water  used  by  a 
household  by  20  gallons  per  day.  All  data  provided  hy  the  data  sources  were 
converted  to  a  single  basis  for  reduction  determinations.  The  percent  reduction 
achieved  within  the  individual  water  use  categories  was  selected  as  the  basis  and 
is  appropriate  for  use  in  the  effectiveness  equation. 

For  shower  flow  restrictors,  fourteen  sources  shown  in  Table  4-25  provided 
values  for  fractional  reduction  ranging  frcxn  0.0  to  0.20,  The  overall  fractional 
reduction  was  determined  as  0.112  for  the  average  daily  flow  for  interior 
residential  water  use. 


^alytical  Bibliography  For  Water  Supply  And  Conservation  Techniques, 
bibliography  included  in  the  Corps  of  Engineers  Algorithm  For  Detemin- 
Effectiveness  Of  water  Conservation  Measures  (9)  and  the  literature 


TABLE  4-25 

REDOCTION  VALUES  FOR  SHOWER  FLOW  RESTRICTORS 


SOURCE 


Bailey,  et  al  (21) 

Palmini  and  Shelton  (22) 

Bishop  (23) 

Nelson  (utility)  (24) 

Nelson  (manufacturer)  (24) 
Metcalf  and  Eddy  (25) 

Gilbert  (26) 

Feldman  (27 ) 

Stone  (28) 

Ecological  Analysis  (29) 

CA  Dept,  of  Water  Resources  (30) 
Illinois  Task  Force  (31) 

Sharpe  (32) 

Nelson  (North  Marin  Co.)  (33) 


REDUCTION 


Reduction  Factor  =  0.112 


Ten  sources  of  fractional  reduction  data  were  obtained  for  the  toilet 
displacanent  device  measure.  Reduction  fractions  for  these  sources  ranged  from 
0.039  to  0.19  as  shown  in  Table  4-26.  The  overall  fractional  reduction  due  to 
toilet  displacement  devices  was  determined  as  0.129. 


TABLE  4-26 

REDUCTION  VALUES  FOR  DISPLACEMENT  DEVICES 


souio: 

Washington  Suburban  (apartments)  (34) 
Washington  Suburban  (hones)  (34) 
Metcalf  and  Eddy  (Santa  Clara)  (25) 
CA  Dept,  of  Water  Resources  (30) 

U.  of  Calif.,  Davis  (35) 

Illinois  Task  Force  (31) 

CA  Dept,  of  Water  Resources 
(field  tests)  (20) 

Nelson  (24) 

Sharpe  (36) 

Schaefer  (37) 


REDUCTION 


0.19 

0.16 

0.14 

0.175 

0.18 

0.14 

0.039 

0.11 

0.167 


Reduction  Factor  =  0.129 


The  availability  of  reduction  data  for  conservation  ordinances  is  limited. 
Since  the  adoption  of  conservation-oriented  plumbing  codes  has  taken  place  only 
in  recent  years,  assessment  of  its  effectiveness  has  not  been  well  docmented. 
Only  two  sources  of  data  were  found  similar  to  the  program  proposed  for  the  WMWD 
City  (prepared  by  Brown  and  Caldwell  and  the  Marin  Municipal  Water  District) . 


Both  studies  implemented  progreons  limiting  toilet  flushing  to  3.5  gallons  and 
showerhead  flow  rates  to  3.0  gallons  per  minute,  the  same  as  the  proposed  (MfD 
program.  While  the  Brown  and  Caldwell  studies  also  had  faucet  rates  at  3.0 
gallons  per  minute  (as  proposed),  the  Marin  Municipal  Water  District  limited 
faucet  rates  to  2.75  gpon.  Marin  also  required  pressure-reducing  valves  to  keep 
building  pressure  to  50  psi.  The  reduction  fractions  for  these  sources  are  shown 
in  Table  4-27.  The  determined  fractional  reduction  is  0.136. 


TABLE  4-27 

REDUCTION  VALUES  FOR  CONSERVATION  ORDINANCES 


souya:  REDUCTION 

Marin  Municipal  Water  District  (20)  0.11 

Brown  and  Caldwell  (Calif.)  (19)  0.15 

Reduction  Factor  =  0.136 


Of  the  fourteen  studies  obtained  to  determine  the  fractional  reduction 
r^wrted  from  public  education  programs,  ten  ranged  from  0.016  to  0.092  and  the 
remaining  four  range  from  0.156  to  0.299.  These  reductions  apply  to  all  water 
uses  except  the  unaccounted-for  use  sector.  The  values  obtained  as  shown  in 
Table  4-28  and  the  determined  overall  reduction  factor  is  0.089. 


TABLE  4-28 

REDUCTION  VALUES  FOR  PUBLIC  EDUCATION 


SOURCE 


Westchester  Co.,  NY  (38) 
East  Bay  Mun.  Dist.  (39) 
Stillwater,  OK  (40) 

Mowen  (40) 

Marin  Mun.  Water  Dist.  (20) 
Fresno,  CA  (20) 

Morgan  and  Pelusi  (42) 

Flack  (Denver)  (43) 
Washington  Suburban  (44) 
Connecticut  (44) 

MexSison,  WI  (44) 

New  York  (44) 

Blackburn  (45) 

Culp  (South  Tahoe)  (46) 

Reduction  Factor  =  0.fi 


REDUCTION 


Two  studies  describe  exterior  watering  restrictions  comparable  to  those  in 
the  proposed  contingency  lawn  watering  restrictions.  As  shown  in  Table  4-29, 
these  ranged  from  0.316  to  0.375  when  converted  to  the  percentage  of  exterior 
water  use.  The  overall  reduction  factor  was  determined  as  0.346. 


TABLE  4-29 

REDUCTION  VALUES  FOR SPRINKLING  RESTRICTIONS 


REDUCTION 
0.375 
0.316 

Reduction  Factor  =  0.346 


SOURCE 
Denver  (47) 

Los  Angeles  (48) 


No  specific  reduction  factor  was  determined  for  the  leakage  reduction 
measure.  The  WMWD  (estimate  for  the  unaccounted-for  water  use  is  simply  15  percent 
of  the  total  use.  Instead,  this  measure  is  assixned  to  reduce  the  unaccounted-for 
use  to  a  10  percent  figure  by  1990  and  to  maintain  that  percentage  through  the 
remainder  of  the  study  period. 

There  is  almost  a  conplete  lack  of  data  on  appropriate  reduction  factors  for 
peak  daily  flows.  Where  data  are  available  for  peak  conditions,  it  is  almost 
always  r^»rted  for  peak  season  or  peak  month.  For  the  measures  under  considera¬ 
tion,  no  relationships  were  found  between  peak  flow  reductions  and  average  daily 
flow  reductions.  In  the  cases  of  those  oiacted  in  the  permanent  conservation 
program,  it  was  concluded  that  the  same  reduction  factor  determined  for  average 
daily  flow  was  applicable  for  pieak  flow. 

In  the  case  of  the  contingency  measure  of  restricted  lawn  watering,  it  was 
assunned  that  the  reduction  factor  for  p)eak  day  would  increase  to  0.50  due  to  the 
fact  that  the  exclusion  of  watering  during  day-time  hours  (and  the  reduction  of 
evaporation  on  hot  days)  would  further  reduce  the  peak  flow. 

Subst^  6.3  Determine  Coverage 

The  level  of  effort  and  ccxnmittment  planned  by  the  WMWD  City  were  compared 
to  those  efforts  described  in  the  sources  obtained  in  the  literature  base. 
Although  such  comparisons  are  difficult  and  only  limited  information  on  coverage 
is  available  in  the  literature,  the  assessment  of  the  propxased  program  is  that  it 
would  be  considered  an  average  progran  among  those  rep»rted.  The  City  has 
recently  appointed  an  individual  to  oversee  the  conservation  program  and  has 
selected  measures  typical  of  many  of  the  applications  reported  in  the  literature. 

The  initial  coverage  factor  is  considered  equal  to  the  fraction  of  water 
users  in  a  water  use  sector  who  are  actually  impacted  by  the  implementation  of  a 
measure.  For  the  conservation  ordinance  measure,  the  initial  coverage  is  zero 
since  the  coverage  only  takes  affect  as  new  buildings  are  constructed.  For 
the  retrofitting  of  water  conservation  devices,  the  initial  coverage  is  the 
fraction  of  users  in  each  category  who  are  expected  to  receive  and  actually 
install  the  devices  which  are  distributed.  For  public  education,  the  coverage 
factor  reflects  the  fraction  of  customers  in  each  use  category  who  are  reached  by 
the  education  progrcBn.  The  leakage  reduction  program  covers  all  of  the  unac¬ 
counted-for  use  category.  The  contingency  lawn  watering  restriction  measure 
inpacts  that  fraction  of  exterior  water  use  customers  vrtio  comply  with  its  provi¬ 
sions.  This  was  assumed  to  be  approximately  three-quarters  of  the  total  outdoor 
use.  For  the  comnercial,  industrial,  and  public  use  sectors,  the  coverage  factor 


Of  Water  Conservation  Measures  (9)  provides  suggested  initial  cxiverage  values 


Which  are  considered  appropriate  for  modest,  moderate,  and  maximum  conservation 
programs.  These  values  were  selected  based  upon  experience  in  recent  and 
on-going  conservation  programs  as  well  as  from  the  limited  data  r^xjrted  in  the 
literature.  They  are  regarded  as  appropriate  for  this  level  of  analysis.  Thus, 
initial  coverage  values  reported  for  a  moderate  conservation  program  were 
selected  for  the  WM»ro  City.  These  values  are  provided  in  Table  4-30. 


TABLE  4-30 

INITIAL  COVERAGE  VALUES 


CONSERVATION  MEASURE 

INT. 

RES. 

EXT. 

RES. 

COMM. 

IND. 

PUB/ 

INST. 

UNACCOUNTED-FOR 

Shower  Flow  Restr. 

0.40 

- 

- 

- 

0.20 

- 

Displacement  Devices 

0.50 

- 

0.50 

- 

0.50 

- 

Conservation  Ord. 

0.0 

- 

0.0 

0.0 

0.0 

- 

Public  Education 

0.75 

0.50 

0.50 

0.50 

0.75 

- 

Sprinkling  Restr. 

- 

0.75 

0.22 

0.10 

0.45 

- 

Leakage  Reduction 

- 

- 

- 

- 

- 

1.0 

Coverage  for  many  conservation  measures  will  change  with  time.  Retrofitted 
water-saving  devices  may  cease  to  function  over  time  or  may  be  removed  hy  the 
custoner.  As  a  public  education  program  progresses,  its  impact  increases 
until  eventually  the  entire  customer  population  has  been  reached,  and  if  the 
program  is  continued,  it  will  continue  to  affect  the  habits  of  existing  customers 
and  be  received  ty  new  customers.  The  coverage  of  a  conservation  ordinance 
increases  as  the  proportion  of  new  construction  subject  to  its  provisions  in¬ 
creases.  Reasonable  values  for  the  anticipated  change  in  coverage  for  these 
measures  must  be  estimated.  As  the  restricted  watering  measure  is  enacted  as  a 
contingency  measure,  it  will  have  no  change  in  coverage  with  time.  Similarly, 
since  the  leakage  reduction  measure  maintains  a  certain  percentage  of  unaccount¬ 
ed-for  use  over  time,  no  other  correction  for  time  need  be  applied  to  it.  For 
those  measures  requiring  the  reflection  of  a  change  in  coverage  with  time,  this 
can  be  accomplished  by  determining  an  annual  ratio  of  change  in  the  coverage  of  a 
measure.  The  coverage  in  one  year  would  be  equal  to  the  coverage  of  the  previous 
year  multiplied  by  the  annual  ratio  of  change  in  coverage.  For  any  year  since 
the  initiation  of  a  conservation  measure,  the  coverage  would  be  equal  to; 

Cn  =  Ci  *  a(n-l), 

where 

Cji  =  Coverage  in  year  n 

Ci  =  Initial  coverage 

a  =  Annual  ratio  of  change  in  coverage 

The  conservation  ordinances  measure  requires  additional  information  to 
determine  its  appropriate  coverage  factor.  This  measure  reflects  the  gradual 


introduction  of  water-saving  fixtures  into  new  construction  as  the  result  of 
promulgated  ordineuxres.  Thus,  the  coverage  will  gradually  increase  from  an 
initial  value  of  zero  with  the  rate  of  increase  in  coverage  depending  upon  the 
amnual  rate  of  new  construction.  Thus,  a  rate  of  new  construction  must  be 
provided.  The  annual  ratio  of  diange  in  coverage  will  then  be  a^^lied  as  1.0 
plus  the  annual  rate  of  new  construction,  and  the  coverage  factor  for  any  year 
after  initiation  of  the  conservation  ordinance  will  be  evaluated  as: 

Cn  *  1  -l/(l+r)n-l 

where 

r  s  Annual  rate  of  new  construction 

For  the  WMfTO  City  analysis,  the  rate  of  new  construction  was  equated  to  the 
annual  rate  of  population  growth.  For  the  medium  population  growth  case,  this 
was  0.0265, or  2.65  percent,  while  the  respective  rates  for  the  high  and  low 
population  cases  were  0.0313  and  0.0230  respectively.  For  the  retrofitted 
water-saving  devices,  an  annual  removal  or  failure  rate  of  5  percent  was  assuned, 
whidi  is  equivalent  to  an  annual  ratio  of  diange  in  coverage  of  0.95.  It  was 
also  assumed  that  a  continuing  puiblic  education  program  would  reach  an  additional 
10  percent  of  the  customers  each  year  until  the  entire  customer  base  had  been 
inpaxrted  and  then  would  maintain  100  percent  coverage  for  the  remainder  of  the 
study  period.  This  would  be  equivalent  to  an  annual  ratio  of  change  in  coverage 
of  1.1  with  a  maximum  coverage  value  of  1*0. 


Subste 


Jis  of  Effectivaiess  For  The  WMWD  Citv 


Based  on  the  disaggregated  danand  forecast,  the  factional  reduction,  the 
initial  coverage  and  annual  ratio  of  change  in  coverage  (the  two  latter  para¬ 
meters  providing  the  means  to  determine  coverage  in  any  year) ,  the  effective¬ 
ness  of  the  water  conservation  program  is  estimated.  Example  calculations  are 
used  to  illustrate  the  effectiveness  of  various  measures,  and  results  for  the 
Level  1  analysis  are  provided  later  in  Tables  4-31  and  4-32. 


Frequently,  the  estimation  of  effectiveness  may  be  required  for  years 
intermediate  to  those  for  which  disaggregated  flow  projections  are  available.  In 
these  circumstances,  it  is  necessary  to  interpolate  between  values  in  the 
disaggregated  forecast.  To  illustrate  the  effectiveness  determinations  for  the 
Vtt4D  City  analysis,  sudi  an  intermediate  year,  1985,  has  been  chosen.  A  linear 
interpolation  between  the  1980  and  1990  disaggregated  flows  is  considered 
appropriate.  Thus,  the  disaggregated  water  flow  for  1985  is  greater  than  the 
1980  flow  by  one  half  of  the  difference  bewteen  the  1980  and  1990  flows.  For  the 
interior  residential  water  use  sector,  the  1985  flow  is: 


3.695  mgd  +  (5.019  mgd  -  3.695  ngd)  (1985-1980)/(1990-1980)  =  4.357  mgd 

By  similar  determinations,  the  1985  disaggregated  demand  for  the  remaining  water 
use  sectors  is  3.856  mgd  for  exterior  residential,  0.844  mgd  for  coonnercial, 
1.095  mgd  for  industrial,  0.144  mgd  for  public/institutional,  and  1.817  mgd  for 
unaccounted  flow.  The  total  1985  water  demand  forecast  is  for  12.110  mgd. 

The  coverage  values  to  be  applied  in  determining  the  effectiveness  for  the 
V#WD  City  conservation  progrem  are  calculated  using  the  initial  coverage  values. 


annual  ratio  of  change  in  coverage,  and  the  equations  described  in  Substep  6.3. 
For  the  interior  residential  use  category  for  the  shower  flow  restrictors, 
displacement  devices,  and  public  education,  the  coverage  values  for  1985  are 
determined  below: 

Cn  =  ci  * 

Shower  flow  restrictors  (0.4) (.95) (5-1)  =  0.3258 

Displacement  devices  (0.5) (.95)  (5-1)  =  0.4073 

Public  education  (0.75) (1.1) (5-1)  =  1.0981 

(Use  maximum  coverage  of  1.0) 

For  conservation  ordinances,  the  coverage  value  is  dependent  upon  the  rate 
of  new  construction  and  is  determined  as: 

cn  =  1  -  l/(l+r)n-l 

1  -  1/(1.0265) (5-1)  =  0.0993 

The  leak  reduction  and  sprinkling  restriction  measures  do  not  impact  the 
interior  residential  water  use  category.  By  similar  calculations,  the  coverage 
for  each  conservation  measure  for  all  water  use  categories  can  be  determined  for 
every  year  for  which  an  effectiveness  estimate  is  desired.  The  coverage  values 
calculated  for  1985  are  shown  in  Table  4-31. 


TABLE  4-31 

1985  COVERAGE  VALUES,  LEVEL  1  ANALYSIS 


INT. 

EXT. 

PUB/ 

CX)NSERVATION  MEASURE 

RES. 

RES. 

COMM. 

IND. 

INST. 

UNACCOUNTED  FOR 

Shower  Flow  Restr. 

0.326 

- 

- 

- 

0.163 

- 

Displacement  Devices 

0.407 

- 

0.407 

0.407 

0.407 

- 

Conservation  Ord. 

0.092 

- 

0.092 

0.092 

0.092 

- 

Public  Education 

1.00 

0.732 

0.732 

0.732 

1.00 

- 

Sprinkling  Restr. 

- 

0.750 

0.218 

0.101 

0.449 

- 

Leakage  Reduction 

- 

- 

- 

- 

- 

1.0 

Once  the  disaggregated  flow  and  the  coverage  appropriate  for  any  year  have 
been  determined,  the  fractional  reductions  from  Tables  4-25  through  4-29  can  be 
used  to  calculate  the  effectiveness  of  each  conservation  measure,  independent  of 
euiy  interactions  between  the  measures.  The  effectiveness  of  the  measures  is  the 
product  of  the  disaggregated  flow,  the  fractional  reduction,  and  the  coverage. 
For  average  daily  flow,  for  the  interior  residential  water  use  category  in  1985, 
the  calculation  of  effectiveness  for  the  conservation  measures  is  as  follows: 

Shower  flow  restrictors 

Effectiveness  =  QRC  =  (4.357  mgd) (.112) (.326)  =  0.159  mgd 

Toilet  displacement  devices 

Effectiveness  =  (4.357  mgd) (.129) (.407)  =  0.229  mgd 


-  "  - 


Conservation  ordinances 

Effectiveness  =  (4.357  ingd) (.136) (.099)  =  0.058  mgd 
Public  education 

Effectiveness  =  (4.357  mgd) (.089) (1.0)  =  0.388  mgd 

To  determine  the  overall  effectiveness  of  the  permanent  conservation 
program,  interactions  between  measures  must  be  considered.  In  most  cases,  there 
will  be  no  interaction  between  measures,  and  the  interaction  factor  for  determin¬ 
ing  overall  effectiveness  is  equal  to  one.  At  times,  however,  the  combined 
effect  of  two  or  more  measures  is  differaiit  from  the  sum  of  their  individual 
effects.  Values  of  interaction  factors  were  determined  in  the  Corps  of 
Engineers,  Algorithm  For  Determining  The  Effectiveness  Of  Water  Conservation 


Measures  (9)  from  four  sources  of  information  idiich  reported  reductions  due  to 
conservation  measures  conducted  simultaneously.  From  this  source  material,  it  is 
assumed  that  there  is  an  interaction  between  the  public  education  measure  and 
both  the  retrofitting  meaisures  (with  an  interaction  factor  of  0.917)  and  that 
there  is  no  interaction  beteen  the  other  measures.  Thus,  the  total  effectiveness 
for  the  interior  residential  use  sector  for  average  daily  flow  is  determined  as: 


Bp  ■  El  +  Ii_2  *  E2  +  Il-3  *  E3  +  E4 


where 


E>r  “  Total  Effectiveness  (mgd) 

El  =  Effectiveness  due  to  public  education  measure  (mgd) 

E2  »  Effectiveness  due  to  toilet  displacement  devices  (mgd) 

E3  =  Effectiveness  due  to  shower  flow  restrictors  (mgd) 

E4  •  Effectiveness  due  to  conservation  ordinances  (mgd) 

Ti«2  *  Interaction  factor  of  public  education  to  displacement  devices 

Ti«3  »  Interaction  factor  of  public  education  to  shower  flow  restrictors 

or 

By  ■  0.388  mgd  +  (.917)  (.229  mgd)  +  (.917) (.159  mgd)  +  .058  mgd 
Ef  «  0.801  mgd 

Similar  computations  were  made  for  the  other  water  use  sectors  for  all  years  in 
which  effectiveness  evaluations  were  desired  for  both  average  daily  flow  and  peak 
daily  flow  for  1981,  1985,  1990,  1995,  2000,  2010,  2020  and  2030.  These  are 
provided  in  Ted^le  4-32.  The  projected  flows  with  permanent  conservation  measures 
(equal  to  the  disaggregated  demand  forecast  minus  the  effectiveness)  are  given  in 
Table  4-33.  Ihe  conservation  program  effectiveness  results  in  immediate  reduc¬ 
tions  in  the  unrestricted  flow  of  just  about  9.8  percent  in  the  first  year 

increasing  to  reductions  of  19  percent  by  the  year  2030  as  the  impact  of  the 

conservation  ordinances  on  new  construction  and  the  leakage  reduction  programs 
take  on  their  full  impact  (ccnparison  of  Tables  4-22  and  4-32) . 


EFFECTIVENESS  ON  AVERAGE  DAILY  FLOW  (MGD) 


CUSTOMER  CLASS 


Int.  Residential 

0.639 

1 

Ext.  Residential 

0.145 

0.251 

0.409 

0.430 

0.481 

0 

Conmercial 

0.085 

0.107 

0.129 

0.161 

0.175 

0 

Industrial 

0.038 

0.086 

0.164 

0.200 

0.254 

0 

Pub/Inst. 

0.016 

0.024 

0.031 

0.034 

0.041 

0 

Unacc.  For 

0.061 

0.346 

0.787 

0.881 

0.988 

1 

TOTAL 

0.984 

1.615 

2.425 

2.761 

3.127 

4 

EFFECTIVENESS  ON  PEAK  DAILY 

FLOW  (MGD) 

CUSTOMER  CLASS 

1981 

1985 

1990 

1995 

2000 

Int. Residential 

0.648 

Ext.  Residential 

0.882 

Coitinercial 

0.188 

Industrial 

0.059 

Pub/Inst. 

0.045 

Unacc.  For 

0.187 

10.128  12.802  16.228 


TABLE  4-33 

WMWD  PROJECTED  WATER  DEMAND  WITH  CONSERVATION 
MEDIUM  POPULATION  GROWTH  CASE 
(PERMANENT  MEASURES) 


CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

Int.  Residential 

5.440 

11.608 

Ext.  Residential 

3.111 

4.191 

4.919 

5.943 

7.354 

9.163 

Conmercial 

0.852 

0.706 

0.894 

1.077 

1.297 

1.566 

Industrial 

0.789 

1.236 

1.538 

1.835 

2.197 

2.641 

Public/Inst. 

0.101 

0.155 

0.197 

0.239 

0.288 

0.349 

Unacc.  For 

1.508 

1.338 

1.681 

2.096 

2.644 

3.342 

TOTAL 

10.056 

11.740 

14.669 

18.186 

22.802 

28.669 

PEAK 

DAILY  FLOW 

(MGD) 

CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

Int.  Residential 

mmiLim 

1177S9 

Ext.  Residential 

18.924 

25.493 

29.926 

36.158 

44.739 

55.740 

Conmercial 

1.868 

1.755 

2.221 

2.675 

3.225 

3.891 

Industrial 

1.213 

2.099 

2.612 

3.115 

3.731 

4.485 

Pxjbli  c/Inst. 

0.277 

0.510 

0.649 

0.785 

0.949 

1.146 

Unacc.  For 

4.593 

4.237 

5.117 

6.253 

7.780 

9.726 

TOTAL 

30.168 

38.265 

46.041 

56.080 

69.570 

86.758 

Tables  4-34  and  4-35  show  the  impact  of  the  contingency  conservation  measure 
included  with  the  permanent  conservation  mecusures.  As  expected,  the  contingency 
measure  does  have  a  considerable  impact,  especially  on  the  peak  flow,  due  to  its 
limitations  on  outdoor  usage.  'Hie  reductions  shown  in  Tables  4-34  and  4-35 
assume  that  the  contingency  measure  has  been  enacted  only  in  the  year  for  which 
the  results  are  presented,  not  for  any  years  in  between,  and  do  not  reflect  any 
changes  in  the  effective  measure  with  time.  It  also  assumes  that  there  is  no 
interactive  effect  between  the  contingency  measure  and  the  permanent  conservation 
program  so  that  their  effectiveness  is  additive. 


TABLE  4-34 

EFFECTIVENESS  OF  CONSERVATION  FOR  THE  WMWD  CITY 
MEDIUM  POPULATICW  GROWTH  CASE 
(WITH  CONTINGENCY  MEASURES) 
EFFECTIVENESS  ON  AVERAGE  DAILY  FLOW  (MCD) 


CUSTOMER  CLASS 

1981 

1985 

1990 

1995 

2000 

Int.  Residential 

0.801 

0.905 

1.055 

1.188 

Ext.  Residential 

0.991 

1.252 

1.603 

1.683 

1.882 

Commercial 

0.149 

0.171 

0.192 

0.238 

0.256 

Industrial 

0.068 

0.124 

0.213 

0.254 

0.317 

Public/Inst. 

0.033 

0.046 

0.060 

0.078 

Unacc.  For 

0.061 

0.346 

0.787 

0.881 

0.988 

TOTAL 

1.941 

2.740 

3.760 

4.176 

4.709 

PEAK  DAILY  FLOW 

(MGD) 

CUSTOMER  CLASS 

1981 

1985 

1990 

1995 

2000 

Int.  Residential 

0.8i2 

0.917 

1.205 

Ext.  Residential 

10.802 

13.261 

16.488 

17.306 

19.357 

Comnnercial 

0.463 

0.537 

0.622 

0.749 

0.821 

Industrial 

0.149 

0.262 

0.438 

0.510 

0.636 

Public/Inst. 

0.115 

0.174 

0.239 

0.259 

0.311 

Unacc.  For 

0.187 

1.078 

2.493 

2.683 

3.010 

TOTAL  12.365  16.124  21.199  22.575  25.339 


TABLE  4-35 

VM«D  CITY,  PROJECTED  FLOWS  WITH  CONSERVATION 
MQ}IUM  POPULATION  GROWTH  CASE 
(WITH  CONTINGENCY  MEASURES  IN  1990,  2000) 
AVERAGE  DAILY  FLOW 


Luuaj 


Int.  Residential 

37^55 

47TIT 

57155 

Ext.  Residential 

3.111 

2.997 

3.518 

Comnercial 

0.852 

0.643 

0.813 

Industrial 

0.789 

1.187 

1.475 

Public/Inst. 

0.101 

0.126 

0.160 

Unacc.  For 

1.508 

1.338 

1.681 

TOTAL 

10.056 

10.405 

13.087 

PEAK  DAILY  FLOW 

(MCD) 

CUSTOMER  CLASS 

1980 

1990 

2000 

Int.  Residential 

3.^46 

4TT7I 

57?I5 

Ext.  Residential 

18.924 

11.495 

13.493 

Connercial 

1.868 

1.453 

1.835 

Industrial 

1.213 

1.939 

2.407 

PublicAnst. 

0.277 

0.373 

0.473 

Unacc.  For 

4.593 

4.237 

5.117 

TOTAL 

30.168 

23.667 

28.841 

Sensitivity  Cases  For  Level  1  Analysis 


A  sensitivity  analysis  was  conducted  to  determine  the  potential  variability 
in  the  Level  1  effectiveness  evaluation  vdth  cdianges  in  some  of  the  basic 
parameters.  The  sensitivity  analysis  consisted  of  re-doing  the  effectiveness 
evaluation  for  the  permanent  conservation  program  with  high  and  low  population 
demand  forecasts  and  re-doing  the  evaluation  with  initial  coverage  values 
reflecting  maxinun  and  modest  level  of  effort  conservation  programs.  Because  the 
high  and  low  population  sensitivity  cases  would  result  in  different  flow  fore¬ 
casts,  for  comparison,  the  effectiveness  was  evaluated  as  a  percentage  of  the 
flow  without  conservation,  rather  than  expressed  in  mgd  as  is  the  normal 
convention. 


The  high  and  low  population  disaggregated  demand  forecasts  have  been 
presented  in  Tables  4-23  and  4-24.  The  initial  covereige  values  used  in  the 
maxiimxn  and  modest  coverage  sensitivity  cases  are  presented  in  Table  4-36.  The 
results  of  these  four  sensitivity  cases  are  presented  in  Table  4-37  with  the 
medium  population  growth,  moderate  coverage  case  for  comparison. 


TABLE  4-36 

INITIAL  COVERAGE  FOR  THE  WMWD  CITY  SENSITIVITY  CASES 
_ MAXIMUM  COVERAGE  SENSITIVITY  CASE 


INT. 

EXT. 

PUB/ 

CONSERVATION  MEASURE 

RES. 

RES. 

COMM. 

IND. 

INST. 

UNACCOUNTED  FOR 

Shower  Flow  Restr. 

- 

- 

- 

0.33 

Displacement  Devices 

0.90 

- 

0.90 

0.90 

0.90 

— 

Conservation  Ord. 

0.0 

- 

0.0 

0.0 

0.0 

Public  Education 

0.90 

0.90 

0.75 

0.75 

1.00 

Leakage  Reduction 

- 

- 

- 

- 

- 

1.0 

MODEST  COVERAGE  SENSITIVITY  CASE 


CONSERVATION  MEASURE 


Shower  Flew  Restr. 
Displacement  Devices 
Conservation  Ord. 
Public  Education 
Leakage  Reduction 


PUB/ 

INST. 


UNACCOUNTED  FOR 


TABLE  4-37 

COMPARISON  OF  CONSERVATION  EFFECTIVENESS  FOR  SENSITIVITY  CASES 

WMWD  CITY  ANALYSIS 
AVERAGE  DAILY  FLOW  (1980-2030) 

TOTAL  EFFECTIVENESS  (%) 


CASE 

1981 

1985 

Medium  Pop.  Growth 
(moderate  cov.) 

9.4 

13.3 

High  Pop.  Growth 
(moderate  cov.) 

9.4 

13.5 

Low  Pop.  Growth 
(moderate  cov.) 

9.4 

13.3 

Maximum  Coverage 
(medium  pop.) 

15.2 

17.4 

Minimum  Coverage 
(medium  pop.) 

5.6 

9.4 

As  expected,  the  sensitivity  of  the  effectiveness  analysis  to  the  population 
growth  forecast  is  greatest  at  the  end  of  the  study  period  as  the  high  and  low 
forecasts  diverge  from  the  medium  growth  forecast.  Conversely,  the  sensitivity  f 
the  analysis  to  the  initial  coverage  values  is  greatest  during  the  initial  years 
of  the  study  and  is  minimized  by  the  end  of  the  planning  period.  This 
illustrates  that  if  the  water  supply  study  goals  are  primarily  oriented  to 
long-range  planning  and  projected  design  capacities,  then  the  demand  forecast  is 
a  particularly  important  parameter.  However,  if  the  major  concern  is  short-term 
reduction,  then  every  effort  should  be  made  to  properly  assess  the  initial 


kt^*l 


coverage  of  the  conservation  measures,  as  this  parameter  will  have  a  major 
impact  during  the  early  years  of  the  study  period. 

STEP  7t  Advantageous  Effects  (Indirect) 


The  following  section  provides  a  brief  overview  of  the  effectiveness  of  the 
water  conservation  program  as  it  affects  the  future  balance  between  available 
water  supply  and  projected  water  demcuid.  The  Step  7  analysis  focuses  on  the 
indirect  advantageous  inpacts  of  each  water  conservation  measure  to  residential, 
multi-family,  coimercial,  industrial  and  public/ institutional  water  users.  Cost 
savings  to  the  water  and  wastewater  utilities  are  addressed  in  St^  9: 
Foregone  SuE¥>ly  Costs. 

Description  of  Conservation  Measures 


Measure  1;  Distribution  eind  retrofitting  of  water-saving  devices  to: 

o  residential 
o  conmercial  business 
o  industrial 
o  public/institutional 

The  program  begins  in  1980  and  partial  implementation  produces  results  by 
1981.  Retrofit  devices  are  installed  based  on  the  public  acceptance  reflected  in 
initial  and  projected  coverage  factors. 

The  water-saving  devices  are  included  in  a  kit  which  contains: 

Horoe/Apartment  Kit 

(2)  toilet  displacement  bags  (reduction  2/3  gallon/flush) 

(2)  sets  of  shower  flow  restrictors 
{2)  dye  tablets 

(1)  instructions  for  using  kit 
(1)  informational  pemphlet  packaging 

The  contents  of  this  kit  are  based  on  many  water  conservation  programs  used  in 
Caifomia  (86)  but  are  not  unlike  kits  used  in  water-reduction  programs  in  the 
east  (ie.,  Washington  Suburban  Sanitary  Commission,  [85]).  The  contents  of  this 
kit  cost  $0.72  in  1981  (84),  (86).  Economy  of  scale  is  a  primary  factor  in 
planning  a  kit  program.  l.arge  orders  usually  cost  much  less  per  unit  to  purchase 
than  a  small  one.  For  the  smaller  distribution  required  in  the  VIMWD  area,  a 
cost  of  $2.00  per  kit  is  assented  for  1980. 

The  kit  is  available  free  at  public  places;  program  costs  are  discussed  in 
the  next  section. 
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TABLE  4-38 

WWD  KIT  PUlOiASES  (1980) 


P 


INSTALLED  DEVICES 


PURCHASES* 


Shower  Restrictor  Toilet  Device  Other 

4,740  5,925  575  6,500 


♦based  on  1980  SFR  and  MFR  customers  (Table  4-19),  coverage  factor  for  shower 
flow  and  toilet  devices  Table  4-30  to  identify  percentage  of  WMWD  customers 
using  water  conservation  measure  with  the  greater  quantity  of  toilet  devices 
(.50)  determining  total  number  of  kits  required  and  a  10  percent  surplus  factor 
for  other  coranercial,  industrial  and  public/institutional  customers. 


Measure  2;  Conservation  Ordinance  requiring  installation  of  water¬ 
saving  fixtures: 

o  residential 
o  comnercial 
o  industrial 
o  public/institutional 

The  ordinance  affects  all  new  construction  through  a  revised  plumbing  code. 
Toilets  are  limited  to  3.5  gallons  per  flush,  and  showerheads  are  limited  to  3.0 
gallons  per  minute. 

Table  4-19  indicates  the  initial  customers  for  each  user  class.  The  growth 
in  users  above  the  initial  levels  are  affected  by  the  new  ordinance. 

Measure  3:  Leakage  Reduction  affects  WMWD  operations: 

The  leak  detection  program  identifies  the  accuracy  of  master  and  custcxner 
meters  and  locates  and  repairs  distribution  system  pipeline  leaks.  Water  savings 
and  energy  and  treatment  costs  can  be  reduced  by  an  improved  leakage  reduction 
effort. 

Phase  1  involves  increased  inspections  and  pressure  testing  by  WMWD  person¬ 
nel;  Phase  2  (optional)  involves  the  purchase/lease  of  leakage  detection  equip¬ 
ment. 


Measure  4:  Public  Education  affects  all  customers  through  direct  mail, 
news  media  and  program  preparation. 

The  public  education  program  is  a  continuing  effort  which  informs  and 
educates  water  users  as  to  the  benefits  of  water  conservation  as  a  long-term 
method.  The  program  consists  of  (1)  an  initial  conservation  plan  introduction 
prior  to  distribution  of  the  water-saving  kits  with  focus  on  newsletters  to 
customers,  media  publicity,  school  children  education  programs,  news  "spots”  and 
local  ^)eakers  programs,  and  then  (2)  continued  efforts  to  remind  the  public  of 
the  long-term  benefits  of  water  conservation. 


4-45 


^  -  « 


A  A  ^  t  ^  ^ 


Initial  Program  Content 

o  Literature/brochure  distributed  to  1980  residents 
introducing  water  conservation  program; 
o  Follow-up  reminders  (pamphlets); 
o  Media  publicity  (newspapers); 
o  School  progrem  (literature  and  preparation); 
o  Announcements  (radio/TV); 
o  Speaker  program. 

Continued  Efforts 

o  Bill  stuff ers 
o  Media 

o  Speakers/school  program 

Measure  5:  Contingency  Plan  (lawn  watering)  affects  all  residential  and 
comnnercial  properties  with  irrigable  lawns. 

Plan  is  implemented  during  drought  emergency  to  restrict  lawn  watering  to 
alternate  and  time  of  day  water  use. 

Conservation  Effect 

Figure  4-2  graphically  presents  the  current  water  supply  situation  for  the 
VMTO  service  area.  Current  "safe  yield”  water  supply  is  obtained  from  a  variety 
of  sources.  The  Water  Stpply  curve  indicates  that  current  safe  yield  is  17.85 
mgd  (20,000  acre  feet/year),  as  presented  previously  in  Table  4-14.  The  curves 
are  presented  based  on  historic  growth  in  water  demand  and  future  projections. 
Water  Demand  (medium)  (Table  4-22)  presents  the  most  likely  future  growth 
situation.  The  alternative  scenario.  Water  Demand  (high) ,  is  also  presented  from 
data  in  Tables  4-23. 


Comparison  of  the  suH)ly  and  demand  curves  indicates  that  current  supply  is 
sufficient  to  the  year  2000,  based  on  "medican"  growth  and  to  about  1995  with  the 
"high”  growth  alternative  demand  projection.  Assuming  a  five-year  lead  time  for 
the  necessary  studies,  permits,  and  design  and  construction  for  the  implementa¬ 
tion  of  new  sources  of  water  supply,  preparation  for  a  future  project  would  have 
to  begin  before  1990. 

If  water  conservation  programs  are  implemented  as  presented  in  Table  4-33, 
the  available  water  supply  can  be  extended  to  meet  future  demands  until  about  the 
year  2008  for  the  medium  projection  (Water  Demand  with  Conservation  Medium  curve) 
and  to  about  2002  for  the  high  projection  (Water  Demand  with  Conservation  High) . 
The  economic  value  of  this  approximately  8-year  delay  in  project  construction  is 
addressed  in  Step  9;  Foregone  Supply  Costs.  The  final  curve  presented  in  Figure 
4-2,  Potential  Water  Demand  with  Conservation  and  Contingency  is  based  on  Table 
4-35  data.  This  curve  indicates  that  a  potential  reduction  in  the  Unrestricted 
Water  Demand  (medium)  is  possible  for  short  periods  of  time  with  the  contingency 
program  as  an  additional  program.  This  contingency  plan,  t  lerefore,  has  the 
ability  to  cushion  the  impact  of  shortage  over  short  periods  of  time  and  there¬ 
fore  provide  seme  added  assurance  of  reliable  future  water  supply  for  the  WMf® 


Level  1;  Advantageous  Effects 


In  addition  to  the  reduction  in  water  demand,  which  results  from  implement¬ 
ing  water  conservation  measures,  other  advantageous  effects  are  also  experienced 
for  each  measure  considered.  Table  4-39  suninarizes  the  indirect  advantageous 
effects  of  the  four  permanent  water  conservation  measures  proposed.  The  follow¬ 
ing  text  describes  the  cost  savings  that  result  from  implementing  the  measures. 


TABLE  4-39 

ADVANTAGEOUS  EFFECTS  (INDIRECT) 
_ PRESENT  VALUE  (1980  $) 


MEASURE  1 

MEASURE  2 

MEASURE  3 

MEASURE  4 

MEASURE  5 

Retrofit 

New  Const. 

Leakage 

Education 

Lawn  Wat. 

ENERGY  SAVINGS 

Res id.  Household 

$1,293,000 

$2,060,000 

$320,000** 

Resid.  Multi-family 

63,500 

362,300 

32,000* 

Pub/Inst. 

4,000 

21,000 

2,000* 

UTILITY  BILLS* 

Water 

66,600 

Sewer 

31,300 

PEAK  WATER  USE  REDUCTION 

(Minimal) 

TOTAL 

$1,360,500 

$2,443,300 

$451,900 

*See  text  (for  potential  double  counting) 
**Brief  savings,  assumed  for  1980-1982. 


Energy  savings  will  result  for  residential  households,  multi-family  residential, 
and  institutional/public  water  users.  Households,  multi-family  arid  institution¬ 
al/public  energy  uses  decrease  as  a  result  of  reduction  in  hot  water  use.  The 
utility  energy  use  reduction  is  a  function  of  punping  less  water. 

Table  4-40  presents  the  percentage  of  WKD  customers  using  a  water  conserva¬ 
tion  device  in  future  years.  As  was  indicated  previously,  the  coverage  factor 
reflects  the  initial  level  of  use  of  a  measure,  as  well  as  the  die-off.  Although 
the  concept  normally  applies  to  water  fl(^,  it  is  expressed  here,  as  well  as  in 
the  Level  2  example,  as  a  percentage  of  users  affected,  a  permissible  approach  if 
the  "users  are  expected  to  be  either  ajproximately  equal  in  their  use  of  water, 
or  to  be  randomly  distributed  with  respect  to  implementation."  (65)  Therefore, 
the  coverage  factor  represents  the  percentage  of  customers  initially,  as  well  as 
in  future  years,  who  will  use  water  conservation  measures. 


Table  4-41  presents  the  percent  reduction  in  water  use  by  water  use  sector 
that  will  be  achieved  in  the  future  as  a  result  of  implementing  water  conserva¬ 
tion  measures.  These  levels  of  effectiveness  describe  the  overall  effect  on  the 
reduction  of  water  use  and  represent  many  other  indirect  changes  that  will 
produce  possible  advantageous  and  disadvantageous  effects  on  water  users  and 
suppliers.  In  some  cases,  the  percentage  reductions  have  significant  impacts  on 
other  costs  that  will  be  reduced  chemicals  used  by  the  WMWD  will  be  reduced 
significantly  and  in  approximate  proportion  to  the  overall  reductions  in  water 
use  from  9.7  to  18.9  percent  per  year,  addressed  in  Step  9).  In  other  cases,  the 
reductions  are  only  partially  reflective  of  the  associated  cost  reductions  (ie., 
household  energy  costs  decrease  as  low-flow  showerheads  reduce  the  quantity 
of  hot  water  used,  but  only  related  to  the  water  conservation  portion  of  Interior 
Residential) . 


Tables  4-40  and  4-41  provide  seme  guidance  as  to  where  benefits  of  water 
conservation  may  be  found  (other  than  reduced  water  use  itself) .  The  following 
section  identifies  and  evaluates  many  of  the  advantageous  effects  of  the  proposed 
water  conservation  program. 


TABLE  4-41 

KMND  PERCENT  REDUCTION  BY  WATER  USE  SECTOR  IN  WATER  DEMAND  FORECASTS 
(mTER  CCMSERVATION  EFFECTIVENESS  VS.  UNRESTRICTED  WATER  DEMAND) 
MEDIUM  POPULATION  GROWTH.  REDUCTION  IN  AVERAGE  DAILY  DEMAND 


CUSTOMER  CLASS 


Int.  Resi 
Ext.  Residential 
CoRinercial 
Industrial 
Public/Inst. 
Unaoc.  For 
TOTAL 


1981* 

1990 

2000 

1772“ 

lO 

lO 

4.6 

8.8 

8.9 

9.9 

15.4 

16.3 

4.8 

11.7 

14.1 

15.8 

16.6 

17.2 

4.0 

37.0 

37.0 

9.7 

17.1 

17.5 

Source:  Conparison  Tables  4-22  and  4-32  (4-33) 
^Compared  to  1980  Water  Demand 


Single  Family  tesidential:  Table  4-42  presents  the  increments  of  custcxners 
»*iO  are  using  lov^flow  showerheads  as  a  result  of  retrofits  to  existing  systems 
based  on  the  initial  customer  base  of  11,292  connections,  coverage  factor 
adjustments,  and  as  a  result  of  new  growth,  the  use  of  low-flow  showerheads  in 
new  construction  which  are  part  of  the  effect  of  the  conservation  ordinance.  The 
following  calculations  of  in-house  energy  savings  are  based  on  the  changes  in 
customer  use  of  showerheads  and  assixned  annual  household  energy  savings  over  the 
fifty-year  period  and  are  discounted  to  present  value  at  the  current  Federal 
discount  rate  8-3/8  percent  for  Measure  1  "Retrofits”  and  Measure  2  "New  Growth". 

Based  on  literature  sources  and  local  1980  VMWD  electricity  rates  at 
$. 04/kwh,  the  annual  hous^old  savings  in  energy  was  calculated.  The  low-flow 
showerheads  used  in  the  retrofit  program  and  in  new  construction  provide  3 
gallons  per  minute  as  opposed  to  conventional  showerheads  that  provide  4  gpm.  A 
25  percent  savings  in  water  for  shower  use  was  therefore  assumed. 

Sharpe  (83)  estimated  annual  gas  savings  at  $22.77  for  gas  priced  at 
$.49/100  cu.ft.  (1975  $),  or  $31.93  in  1980  vdien  escalated  (at  7  percent  per 
year) .  Savings  in  electric  hot  water  use  for  a  family  of  four  (the  typical 
energy  source  for  heating  hot  water  in  the  VMWD  area)  is  about  850  kwh/yr.  At 
$.04/1^,  the  annual  savings  is  $34.00  in  1980.  The  present  value  of  in-house 
energy  savings  for  Measure  1  is  calculated  to  be  $1,293,000.  Based  on  greater 
permeunence  of  water  conservation  measures  installed  in  new  construction  (no 
die-off  assumed),  and  an  assumed  $34.00/yr.  energy  savings,  the  present  value  of 
the  Measure  2  indirect  energy  savings  is  $2,060,000. 


Growth  in  new  residential  development  is  presented  in  Table  4-42. 


TABLE  4-42 

VgMWD  RESIDENTIAL  CUSTOMERS  USING  LOW-FLOW  SHOWERHEADS  (1980-2030) 
_ ^  HOUSEHOLD  ENERGY  SAVINGS  (^80  DOLLAR^ 


I 


HOUSEHOLD  ENERGY  SAVINGS ($000) 


TOTAL 

YEAR  CUSTOMERS 

RETROFIT 

CUSTOMERS 

NEW  GROWTH 
CUSTOMERS 

TOTAL  L-F 
SHOWER  USE 
CUSTOMERS 

RETROFIT 

MEASURE 

NEW  GROWTH 
#1  MEASURE  #2 

TOTAL 

1980 

11,292 

4,516 

0 

4,516 

154 

0 

154 

1990 

15,812 

2,823 

4,520 

7,343 

96 

154 

250 

2000 

19,767 

1,693 

8,475 

10,168 

58 

288 

346 

2010 

23,520 

1,016 

12,228 

13,244 

35 

416 

450 

2020 

27,966 

564 

16,674 

17,238 

19 

567 

586 

2030 

33,235 

338 

21,943 

22,281 

12 

745 

758 

Multi-Family;  Water  conservation  in  multi-family  residential  housing  will 
also  result  in  energy  savings.  In  this  analysis,  single  family  residential 
equivalents  are  addressed  instead  of  apartjnent  conplexes  as  single  units.  Table 
4-43  presents  the  retrofit  efforts  based  on  Table  4-19  Custcxner  Connections  (559 
multi-family  1980)  and  the  coverage  factors  Table  4-40  (Interior  Residential 
coverage  .40  in  1980,  decreasing  to  .03  in  2030).  New  multi-family  connections 
increase  from  0  in  1980  to  5631  in  2030  based  on  Table  4-19.  Energy  savings  are 
estimated  at  $34.00  per  year  (previously  estimated  for  single  family  residential 
energy  savings) .  Total  annual  savings  for  multi-family  retrofits  are  small  and 
decline  from  $7,600  in  the  first  year  to  $500  in  2030,  The  present  value  of  the 
energy  savings  for  retrofits  is  $63,500. 


TABLE  4-43 

VWWD  MULTI-FAMILY  CUSTOMERS  USING  LOW-FLCW  SHOWERHEAD 


NUMBER  OF  CUSTOMERS  ENERGY  SAVINGS/  $34.00AR. 


TOTAL* 

RETROFIT 

NEW 

TOTAL 

RETROFIT 

'  NEW 

TOTAL 

1980 

559 

223 

0 

223 

$7,600 

$0 

$7,600 

1990 

1190 

139 

631 

770 

4,700 

21,400 

26,100 

2000 

1998 

83 

1439 

1522 

2,800 

48,900 

51,700 

2010 

3011 

50 

2452 

2502 

1,700 

83,300 

85,000 

2020 

4376 

27 

3817 

3844 

900 

129,800 

130,700 

2030 

6190 

16 

5631 

5647 

500 

192,000 

192,500 

*Table  4-19 


Because  of  the  future  multi-family  residential  growth  in  the  WMWD  area,  new 
construction  accounts  for  $0  of  energy  savings  in  1980  and  increases  to  $21,400 
per  year  in  1990,  increasing  to  $192,000  per  year  in  2030.  The  present  value  of 
these  savings  is  $362,300. 

Public/Institutional;  Energy  savings  are  also  possible  from  public  and 
institutional!  water  users  which  number  8  in  1980  and  increase  to  32  in  2030 
(Table  4-19) .  Other  than  schools,  public  and  institutional  users  include  two 
"Homes”  and  a  Hospital  (Table  4-44); 


TABLE  4-44 

VMWD  PUBLIC/INSTITUTICmL  FACILITIES 


Home  #1 
Home  #2 
Hospital 
TOTAL 


WATER  USE  (GPD) 
6,500 
6,600 
10,800 
23,900 


WATER  BILL  (1984  $) 

82,300 

2,300 
3,400 


ELECTRIC  BILL  (1984  $) 
^34,000 

15.200 

36.200  (est.) 


The  energy  savings  associated  with  low-flow  showerhead  use  depends  on  the  initial 
coverage  factor  and  its  die-off  in  the  future  (how  many  showerheads  are  in  use) , 
the  annual  energy  savings,  and  the  water  use  escalation  for  the  fifty  year  study 
period.  Table  4-45  presents  the  projections  and  the  energy  savings  for  selected 
future  years.  A  1980  energy  use  was  calculated  as  a  deflated  1984  energy  use  of 
$23,400  (the  average  of  the  electric  bills  for  the  three  facilities  using 
low-flow  showerheads,  deflated  at  5  percent/yr) ,  and  was  multiplied  by  10  percent 
to  obtain  an  assumed  1980  energy  savings  of  $2,300,  an  average  for  the  existing 
(3)  public/institutional  customers. 


TABLE  4-45 

PUBLIC/INSTITUTIONAL  WATER  CONSERVATION 
ENERGY  USE  SAVINGS  FROM  LCW-FLOW  SHOWERHEADS  (1980-2030) 


#  RETROFIT 
CUSTOMERS  & 

TOTAL  ENERGY  RETROFIT 

PUB/INST.  SAVINGS  COVERAGE  #  RETROFIT 

CONNECT.  (1980  $)  FACTOR  SHOWERHEADS 


ANNUAL  I  NEW 
ENERGY  CONNECTIONS 
SAVINGS  &  ENERGY 
RETROFITS  SAVINGS  #  NEW 
(1980  $)  (1980  $)  SHOWERHEADS 


1980  8 

1990  14 

2000  18 
2010  22 
2020  27 

2030  32 


$2,300  (3) 

2,300  (3) 

2,300  (3) 

2,300  (3) 

2,300  (3) 

2,300  (3) 


46  (230  units) 

$460 

$  0 

(0) 

28 

260 

1,540 

(2) 

17 

160 

3,070 

(4) 

10 

90 

3,830 

(5) 

5 

50 

5,360 

(7) 

2 

20 

6,900 

(9) 

The  projected  number  of  "Pub/Inst."  connections  is  presented  in  Table  4-19; 
those  using  showers  (ie.,  not  schools)  are  projected  as  a  3/8  ratio  of  total 
"Pub/Inst.”  customers  and  are  identified  as  retrofit  customers  (the  existing  3) 
and  new  connections.  The  new  connections  are  assumed  to  be  100  percent  using 
low-flow  showerheads.  The  number  of  showerheads  was  calculated  as  the  daily 
water  use  (23,000  gpd)  divided  by  a  100  gallon  per  capita  per  day  use  (or  230 
units  for  the  two  "Homes"  and  Hospital).  The  new  energy  savings  and  number  of 
showerheads  was  calculated  as  a  ratio  of  the  existing  3  facilities.  The  present 
value  of  the  future  energy  savings  for  these  "Pub/Inst."  water  users  is  small; 
Retrofits  $4,000  and  New  Connections  $21,000.  This  total  energy  savings  is 


Measure  4  (Public  Education)  provides  indirect  benefits  to  residential  water 
customers,  as  well  as  conmercial  and  industrial  water  users.  Single  family 
residential  water  use  is  greatly  affected  by  conservation  during  drought.  Table 

3- 2  indicated  significant  changes  in  the  habits  of  water  users,  (quicker  showers, 
dianges  in  dishwashing  practices  with  full  loads  and  turning  water  off) .  The 
energy  effect  of  the  public  education  program  interacts  (could  be  double-counted) 
with  the  effects  of  Meaisure  1,  etnd  would  be  less  than  the  full  effect  of  the 
retrofit  program.  Twenty-five  percent  of  Measure  1  retrofit  savings  were  assumed 
for  Mecisure  4. 

Measure  3  (Leakage  Detection)  has  no  energy  impact  on  residaitial,  multi¬ 
family,  comonercial  and  industrial  water  users;  however,  the  "saved  water"  could 
reduce  treatment  costs  and  ultimately  reduce  water  rates. 

The  energy  conservation  relationships  to  water  conservation  programs  can  be 
significant.  In  fact,  the  State  of  California  has  developed  policies  directed  at 
water  use  reduction  as  a  method  for  alleviating  the  State's  energy  shortfall.  By 
the  year  2000,  annual  energy  use  connected  directly  with  heating  water  (only)  can 
be  reduced  by  $90-116  million  (energy  savings  due  to  reduced  pumping  utilities 
are  not  included).  (84) 

Utility  bills  are  also  affected  by  water  conservation.  Initially,  metered 
water  use  drops  and  metered  charges  decline.  This  affect  is  generally  short-term 
except  for  the  real  cost  reduction  in  energy  and  chanical  costs  that  are  passed 
on  to  customers.  Interior  residential  water  use  for  1981  declines  by  17.2 
percent,  and  combined  commercial  and  industrial  use  decreases  by  7.5  percent 
(comparison  of  Tables  4-22  and  4-32).  This  reduces  metered  water  (a  portion  of 
the  delivered  service)  and  also  the  basis  for  wastewater  charges.  However,  Table 

4- 19  indicates  that  flat  rate  customers  (SFR)  and  some  commercial  and  industrial 
represent  the  major  sources  of  revenue  (perhaps  91  percent) .  As  a  result,  9 
percent  of  the  total  connections,  mostly  conmercial  and  industrial  service 
connections  (half  are  assumed  affected) ,  may  benefit  from  reduced  water  service 
bills.  These  are  estimated  in  Table  4-46  based  on  $1 . 05/thousand  gallon  charge 
(see  [4]  in  Method  2  Estimate  Future  Annual  Water  Use),  Table  4-22  WMrJD  Water 
Demand  Forecasts  for  1980  and  Table  4-32  effectiveness  estimates. 

TABLE  4-46 

_ WATER  UTILITY  BILL  CUSTOMER  SAVINGS _ 

1980  DEJ1AND  (MCD) 

COMMERCIAL  .852 

INDUSTRIAL  .789 

1.641  MGD 

7.5%  REDUCTION  .123  MGD 

50%  AFFECTED  .062  MGD 

@  1.05/THOUSAND  GALLONS  $24,000AR. 


Since  none  of  the  customers  are  residential.  Measures  1  and  2  are  not  the  source 
of  this  benefit.  Public  Education  (Measure  4),  applied  by  conmercial  and 


industrial  users,  is  assumed  the  source,  as  is  reported  in  Table  4-39.  Even¬ 
tually,  the  rates  may  be  adjusted  to  recover  sane  of  these  revenues.  As  a 
result,  the  present  value  considers  benefits  for  1980-1982  based  on  $24,000  each 
year  at  $66,600. 

Sewer  bills  are  also  affected  by  the  water  conservation.  (87)  WMWD 
revenues  from  charges  for  wastewater  collection  and  treatment  services  in  1980 
are  47  percent  of  the  water  service  charges.  These  savings  are  realized  by  the 
same  non-res idential  customers  who  realize  the  savings  in  water  use  at  $31,300. 

Reduction  in  peak  water  use  also  benefits  the  WMWD  customers  indirectly. 
Figure  4-3  presents  the  capacity  of  the  WtWD  water  system.  Treatment  and 
internal  reservoir  storage  limits  the  peak  flows  in  the  system  to  46  mgd, 
sufficient  capacity  to  about  1992.  The  system  is  in  need  of  additional  capacity 
at  that  time,  hovgever,  and  water  conservation  reduces  peak  flows  (Tables  4-22  and 
4-23)  hy  about  15  percent  (44.866  mgd  -  38.265  mgd)  in  1990.  When  implemented, 
this  reduction  produces  indirect  advantageous  effects  in  electric  charges  (demand 
charge  reduction),  although  they  appear  to  be  minimal.  During  1983  and  1984, 
demand  electricity  use  was  1,360  and  1,290  kwh/yr  (total  electricity  consumption 
was  between  370,000  and  380,000  kwh  per  year  for  this  period),  and  peak  system 
water  consumption  (Table  4-47)  in  1979  was  as  follows: 


TABLE  4-47 

WATER  TREATMENT  PLANT  1979  (MILLION  GALLONS) 


Jan. 

152 

Feb. 

171 

March 

177 

Apr. 

246 

May 

273 

June 

426 

July 

544 

Aug. 

365 

Sept. 

387 

Oct. 

288 

Nov. 

180 

Dec. 

154 

Even  if  all  the  demand  charges  are  eliminated  and  the  unit  charge  were  three 
times  the  average  (ie.,  $.12Av^)f  the  total  annual  savings  would  be  insignifi¬ 
cant. 


In  this  situation,  peak  daily  water  conservation  effects  and  even  use  of 
contingency  plans  (lawn  watering  restrictions)  appear  to  be  necessary  for  near 
term  system  operations,  and  capacity  additions  to  the  system  are  required  as  well 
in  the  future. 

STEP  8:  Disadvantageous  Effects  (Indirect) 


Implementation  costs  are  the  primary  Disadvantageous  Effects  of  the  proposed 
program.  Table  4-48  summarizes  the  cost  effects  of  the  program  for  each  Measure. 


WATER  USE  (MGD) 
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> 


Subste 


slementation  Costs 


Measure  1;  (Shower  Restrictor  and  Toilet  Displacanent)  In  St^  5  and  Step 
1,  the  contents  of  the  kit  and  the  approach  for  distribution  of  the  6,500  kits 
are  described,  as  well  as  the  cost  of  the  kits  at  $2.00  each.  Total  cost  of 
materials  is  estimated  at  $13,000.  This  kit  includes  necessary  instruction 
materials  for  installing  the  shower  flow  restrictors  (2)  and  the  toilet  displace- 
moit  bags  (2).  Instructions  are  also  provided  for  the  use  of  dye  tablets  (2)  for 
finding  toilet  leaks. 


TABLE  4-48 

DISADVANTAGEOUS  EFFECTS  (INDIRECT) 
PRESENT  VALUE  (1980  $) 


MEASUl^  1 
Retrofit 


MEASURE  2 
New  Const. 


MEASURE  3 
Leakage 


M^URE  4 
Education 


MEASURE  5 
Lawn  Wat. 


MATERIAL  COST 

Klti  $13,000 

Fixtures/equip. 

Pamphlets  6,500 

Supplies 

Postage  6,000 

Other 


$  0 
500 


$15,500 

73,200 


$207,300 

78,200 

56,000 

11,800 


SERVICE  PURCHASES 


Newspapers 

Rentals 


1,500 


5,000 

1,000 


LABOR 
WMWD 
Speakers 
Summer  help 


73,600 


CONT.  (10%) 


3,000 


7,400 


8,800 


TOTAL  COST 


$30,000 


$82,200 


$97,500 


$359,300 


Typically,  kits  are  assembled  from  the  ccxtponents  that  are  purchased  from 
various  vendors.  The  $2.00  per  kit  cost  is  based  on  this  approach,  however, 
commercial  interest  in  water  conservation  may  produce  commercially  available 
kits.  In  this  event,  assembly  is  required,  space  is  required  for  storage 
estimated  at  $1,500/3  months.  Local  banks,  post  offices,  supermarkets  and  the 
WMWD  utility  office  are  assumed  to  be  the  pick-up  places.  Water  Department 
vehicles  are  used  to  distribute  the  kits  to  maintain  stocks  for  customer  use  as 
part  of  their  normal  rounds.  The  packaging  effort  is  undertaken  by  volunteers 
(ie.,  local  Boy  Scout  and  community  groups),  a  method  that  has  worked  success¬ 
fully  in  other  areas. 


The  VWWD  has  a  Water  Conservation  Specialist  on  staff.  His  role  is  to 
coordinate  the  effort,  develop  necessary  pamphlets  and  arrange  mailing.  This 
effort  is  considered  part  of  his  already  defined  assignment  and  results  in  no 
additional  cost  to  the  comnunity. 

Although  bill  stuffers  are  enclosed  at  little  or  no  additional  cost,  an 
additional  special  effort  is  required  to  alert  the  public  to  the  intent  of  the 
program.  All  12,918  customers  are  sent  a  pamphlet  estimated  to  cost  $500  per 
thousand  ($6,500  total  for  layout  and  printing).  Mailing  is  an  additional 
for  postage. 

Local  newspaper  and  radio  and  TV  public  service  advertising  are  used  to 
announce  the  program  and  encourage  participation.  There  are  no  additional  costs 
for  this  effort.  (84)  A  contingency  of  10  percent  is  also  estimated  at  $3,000  to 
cover  unexpected  costs;  the  total  cost  of  the  program  is  $30,000.  This  is  a 
one-time  cost  incurred  during  the  implanentation  year. 

Examples  of  the  costs  of  such  programs  are  contained  in  bibliography 
references  (20),  (38),  (84),  (85),  (86). 

Measure  2;  (New  Construction/Ordinance  Requiring  Wlater  Saving  Fixtures) 
The  costs  of  the  low-flow  showerheads  (2)  installed,  low  flush  toilets  (3) 
installed  in  future  construction  (residential  [single  and  multi-family) ,  commer¬ 
cial,  industrial  and  public/institutional)  are  a  function  of  new  construction  and 
the  incremental  costs  of  water  saving  versus  conventional  non-conservation 
fixtures.  The  following  incremental  fixture  costs  are  relevant  for  new  construc¬ 
tion  as  well  as  for  retrofitting  existing  structures*. 


TABLE  4-49 

SELECTED  MEASURE  2  COSTS 
DIFFERENTIAL  COSTS  OVER  STANDARD  (1980  $) 


FIXTURE  $ 

0  &  M  $ 

SOURCE 

Lew-flush  Toilet 

$0-$15.00 

0 

(88)  (20) 

Low-f;  Dw  Showerhead 

0-$  7.00 

0 

(20) 

Low-flow  Faucet 

0-$  7.00 

0 

(20) 

Pressure-Reducing  Valves' 

$37.00 

0 

(20) 

Flow  restrictor 

$1.00 

0 

(20) 

Insulate  hot  water  pipes 

$0.50/ln.ft. 

0 

(20) 

Future  customers  (New  Growth  Customers)  were  projected  previously  (Table 
4-42).  Based  on  an  assiomed  $0  differential  cost  versus  standard  facilities  for 
low-flush  toilets  and  low-flow  showerheads,  the  ordinance  requiring  use  of  water¬ 
saving  fixtures  has  no  additional  fixture  costs. 

The  new  ordinance,  however,  must  be  advertised.  A  mailing  to  local  plumbing 
supply  distributors  and  heating  and  plumbing  contractors  is  required.  An 
estimated  cost  of  $500  for  an  explanatory  panphlet  and  $200  for  distribution  are 
realistic  costs  of  materials.  The  ordinance  is  reproduced  and  made  available  to 
contractors  and  other  interested  parties  at  cost.  Newspaper  announcements  (legal 


notice  section)  and  articles  are  planned.  These  costs  are  estimated  at  $500 
during  the  implementation  phase. 

The  effectiveness  of  the  conservation  ordinance  is  dependent  c»i  WMWD 
enforcement.  Existing  personnel  were  described  previously  as  having  responsi¬ 
bility  for  enforcement.  Department  of  Public  Works,  Building  Inspection  Division 
is  already  responsible  for  monitoring  enforcement  of  building  codes.  This 
additional  function  imposes  no  hardship  or  extra  cost.  However,  experience  in 
other  states  indicates  that  water  conservation  plumbing  codes  are  sometimes 
ineffective  because  of  lax  inspection  procedures.  The  required  inspection 
requires  that  af^roved  fixtures  are  installed.  To  assure  this  installation, 
$5,000  annually  is  available  for  "spot"  checks  on  construction  to  determine  that 
inspections  for  water  conservation  fixtures  were  appropriately  conducted  over  the 
fifty-year  period.  The  present  value  of  this  cost  is  $63,600.  License  revoking 
procedures  and  possible  fines  for  errant  inspectors  are  used  as  an  incentive  for 
an  effective  program. 

The  development  of  the  conservation  ordinemce  involves  additional  effort  for 
wra^D  personnel,  including  the  water  conservation  specialist,  and  legal  counsel. 
Existing  water  conservation  plumbing  code  ordinances  provide  the  necessary 
background  and  style  for  the  VMf^D  effort.  An  estimated  $10,000  for  the  extra 
costs  is  needed  to  implement  the  program.  Together  with  the  inspection  enforce¬ 
ment  procedure,  the  present  value  of  labor  requirements  is  $73,600. 

Total  present  value  for  Measure  2  implementation  is  $77,200,  including 
10  percent  contingency. 

Measure  3:  (Leak  Detection)  The  cost  of  leak  detection  and  r^iair  varies 
widely  from  system  to  system.  Costs  involve  equipment,  including  detection 
options  such  as  pressure  test  gauges,  acoustical  equipment  and  ccmputer-assisted 
devices  which  range  significantly  in  price.  Replacement  of  leaky  parts  and  roeid 
surface  materials  are  other  major  cost  itenns.  Measure  3  assixnes  that  current 
VMWD  personnel  are  available  for  leak  detection.  Emphasis  is  placed  on  locating 
significant  leaks  with  acoustical  equipnnent  and  pressure  testing,  although  the 
computer-assisted  equipment  can  find  leaks  at  a  fraction  of  a  gallon  per  minute 
with  pinpoint  accuracy  and  range  in  cost  from  $18,000  to  $45,000.  The  ccnputer- 
eissisted  leak  detection  equipment  has  the  advantage  of  reducing  excavation  time 
and  labor  costs.  (88) 

Acoustical  equipmait  ranges  in  price  from  $500  to  about  $2,600.  (88)  In 
Boston,  a  leak  detection  program  was  implemented  in  1979  which  found  and  repaired 
112  leaks.  (38)  The  cost  per  leak  in  1980  dollars  is  about  $200,  according  to 
acconpanying  data.  The  following  costs  are  estimated  for  leak  detection  in  the 
VWWD  area,  assuming  100  new  leaks  are  found  in  1980  and  1981  and  50  new  leaks 
thereafter: 


LEAK  DETECTION  PURCHASES  (1980  $) 


$  INITIAL  YEAR 


(2)  Acoustical  Detectors  anc3  Amplifiers 
($2,600  each,  every  5  years) 

Repair  parts,  roacS  surface  material 
($200  per  leak,  50/yr  1980/81 
25  per  year  thereafter) 

INITIAL  YEAR  TOTAL 


The  present  value  of  the  acoustical  detectors  purchased  every  five  years 
(assumed  life  expectancy)  is  $15,500.  The  material  costs,  including  repair  pipe, 
connections,  etc.,  fill  and  road  material  has  a  present  value  of  $73,200. 
Present  value  of  the  total  cost,  including  $8,800  contingency  of  the  leak 
detection  program  is  $97,500.  See  Reference  86  for  similar  successful  programs. 

Measure  4;  (Public  Education)  The  public  education  program  is  a  continuing 
effort  involving  (1)  an  initial  effort,  and  (2)  a  continuing  effort.  Several 
sources  of  information  are  available  on  effective  water  conservation  education 
programs,  including; 

o  How  to  Conduct  a  Program 
o  School  District  Involvanent 
o  Workshops  and  Teacher  Training 
o  Curriculum  Materials 
o  Promoting  Education  Progreans 
o  Promotional  Contests 
o  Other  Methods 

Biblic3graphy  references  include:  (84,  86,  88). 

The  program  developed  for  the  WMWD  area  relies  on  effective  no  and  low-cost 
methods.  In  Phase  1,  literature  and  brochures  are  printed;  "reminder"  post¬ 
cards  are  printed  for  follow-up;  and  visuals  are  obtained  (ie. ,  bunker  stickers 
and  other  eye  catching/low  cost  vehicles  are  obtained/ .  Phase  1  also  sets  in 
motion  the  school  program  for  introducing  local  children  to  the  benefits  of  water 
conservation  and  initiates  the  other  message  carriers  (ie, ,  newspapers,  radio  and 
TV) . 

Phase  2  settles  in  for  the  long-range  reminders,  bill  stuffers,  speakers, 
etc.,  to  keep  the  program  at  an  effective  level. 

The  East  Bay  Municipal  Utility  District  developed  a  conprehensive  vrater 
conservation  prcjgram,  and  intensive  efforts  were  directed  toward  public  educa¬ 
tion.  The  advice  provided  is  frcjro  experience,  (ie.,  instead  of  using  paid 
advertising,  James  Lattie,  Director  of  Public  Information  states,  "...a  water 
agency  is  probably  better  advised  to  use  only  the  free  aspects  of  the  news  media. 
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TABLE  4-51 

SELECTED  MEASURE  4  WMWD  PHASE  1  COSTS  (1980  $) 


MATERIALS  DESIGN/FRINTING 

(XJANTITY 

COST  $ 

Panphlets  (4-6f^/ix/^r/$1.25  ea.) 

T0,000 

$50750? 

Newsletters  (4/Xr/$0.50  ea.) 

80,000 

40,000 

Bunper  Stickers  (City  Vehicles/$1.00  ea.) 

2,000 

2,000 

Bus  Posters  ($2.00  ea.) 

2,000 

4,000 

Postcards  (printed/steinped/$0.40  ea.) 

40,000 

16,000 

Postage 

40,000 

Subtotal 

$1^2,000 

MEDIA 

Newspaper  Advertising  (free  if  possible) 

$1,000 

Radio/TV  Spots  (free  if  possible) 

5,000 

Subtotal 

$^7000 

SCHOOL  PROGRAMS 

(Lower  Elementary:  K-3) 

Water  Play  Workbook  ($1.00  ea.) 

5,000 

$5,000 

Water  Play  Teacher's  Guide  ($3.00  ea.) 

200 

600 

(Upper  Elementary:  4-6) 

Captain  Hydro- type-Workbook  ($1.00  ea.) 

4,500 

4,500 

Captain  Hydro- type-Guide  ($3.00  ea.) 

165 

500 

(Secondary:  Jr. -Sr.  High  School) 

Water  Conservation  in  the  Community  ($1.00 

ea.)  9,000 

9,000 

$l57l00 

Subtotal 

TOTAL  COST 

$177,600 

The  Phase  1  progrant  also  uses  local  comunity  personnel  cut  speakers  at 
luncheons,  breakfasts,  etc.,  other  media  material  are  available,  including  films 
(ie.,  "Miss  Drip",  "My  Water  World",  "Water  Follies").  The  American  Water  Works 
Association  also  has  educational  material  (te.,  "The  Story  of  Water  Supply"). 

Continuing  effort  beyond  year  1  is  a  key  factor  in  the  success  of  the  water 
conservation  program.  Follow-up  is  required  to  achieve  the  highest  potential 
water  reduction,  but  costs  are  reduced  substantially  from  Phase  1. 
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TABLE  4-52 

SELECTED  MEASURE  4  WMWD  PHASE  2  POSTS  (1980  $) 


MATERIALS  DESIGN/PRINTING 

QUANTITY 

COST  $ 

Bill  Stuffers  ($0.50  ea.) 

10,0^0 

Newsletters  ($0.50  ea.) 

10,000 

5,000 

MEDIA 

Newspaper  Advertising 

0 

SCHCX}L  PROGRAM 
(Lower  School:  K-3) 

Water  Play  Workbook 

5,000 

Films  (Water  Conservation) 

500 

TOTAL 

$15,500 

Continued  updates  of  the  progress  of  the  water  conservation  effort  are 
r^»rted  regularly.  The  present  value  of  this  program  for  50  years  is  $359,300. 


Measure  5t  (Contingency  Lawn  Watering  Ordinance)  In  1984,  the  WMWD  City 
Council  r(^3ealed  a  similar  ordinance  to  establish  seasonal  water  use  limita¬ 
tions.  This  ordinance  was  based  on  problems  in  delivering  peak  water  demand  and 
repealed  after  the  new  water  treatment  plant  was  opened.  The  measure  was 
acc^table  to  the  ccnmunity  and  can  be  re-activated  as  described  here  (at  end  of 
Chapter  4:  VWWD  Example  Flow  Reduction  Contingency  Plan) .  Costs  to  the  conmuni- 
ty  of  implementing  Measure  5  are  minimal. 

Substep  8.2  Other  Disadvantageous  Effects 

Measure  1:  Retrofit  Showers  and  Toilets 

No  other  disadvantageous  effects  are  anticipated. 

Measure  2:  Conservation  Ordinance 

No  other  disadvantageous  effects  are  einticipated. 

Measure  3:  Leakage  Reduction 

No  other  disadvantageous  effects  are  anticipated. 

Measure  4:  Public  Education 

No  other  disadvantageous  effects  are  anticipated. 

Measure  5:  Contingency  Measure 

No  other  disadvantageous  effects  are  anticipated. 

STEP  9;  Foregone  Supply  Costs 

Advantageous  effects  associated  with  future  operations  of  water  supply  and 
wastewater  facilities  at  the  local  level,  and  water  supply  systans  at  the  Federal 
and  regional  levels  may  be  produced  by  ^e  proposed  water  conservation  measures. 
Advantcigeous  effects  consist  mostly  of  foregone  costs  of  supplying  water  and 
wastewater  services.  Oiier  effects  may  be  external  costs  or  opportunity  costs. 
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that  are  reduced  as  well.  The  analysis  that  follows  identifies  the  costs 
associated  with  future  water  supply  plans  at  the  local  and  Federal  levels  and 
identifies  and  quantifies  the  cost  reductions  that  are  associated  with  the  water 
conservation  program  for  the  area.  This  analysis  is  divided  into  the 

following  Substeps: 

Subst^  9.1  Local  Water  Supply  and  Wastewater  Plans 
Substep  9.2  Federal  Water  Supply  Plans 
Substep  9.3  Non-Federal  (regional)  Plans 
Substep  9.4  External  Opportunity  Costs 
Substep  9.5  Surmary  Foregone  Supply  Costs 

The  Water  Supply  needs  of  the  WM4D  area  were  described  previously.  One 
regional  project,  IJDCAL  1,  and  two  Federal  projects,  FED-1  and  FED-2,  were  also 
described.  These  projects  and  VM4D  water  and  wastewater  infreistructures  are 
evaluated  in  conjunction  with  the  water  conservation  program.  Existing  water 
supply  and  wastewater  system  costs  of  operation  were  also  presented.  These 
options  and  the  existing  systems  are  evaluated  here. 

9.1  Local  Water  Supply  and  Wastewater  Plans 


Incremental  Su 


Water  Supply:  Table  4-53  describes  the  expenditures  of  the  VMWD  water 
supply  system.  Only  the  variable  costs  associated  with  water  production  and 
water  conservation  reductions  are  presented  (omitted  are  adninistrative  costs, 
debt  service,  intra-fund  transfers,  depreciation  and  plant  expansion  expenses) . 
Accounting  methods  changed  over  the  reported  years;  in  1980  and  afterward, 
administrative  costs  declined  sharply  and  other  expenditures  increased,  as  a 
result  of  new  WMVD  practices  for  distributing  administrative  and  overhead  costs 
to  operations  activities.  The  future  savings  in  WMWD  operations  budget  are  based 
on  the  1980  based  budget  and  a  water  production  cost  of  $.374A000  gallons 
determined  from  the  historic  data.  Table  4-53,  and  historic  water  production  and 
projections  (Table  4-33)  and  projected  effectiveness  of  water  conservation  (Table 
4-32),  expressed  as  future  annual  W1WD  water  system  savings. 

TABLE  4-53 

WMWD  WATER  SUPPLY  OPERATING  EXPENDITURES  1977-1982 
_ _ (ADJUSTED)  CURRENT  DOLLARS  ($000) 


1977 

1978 

1979 

1980 

1981 

1982 

Raw  Water  Storage 

$  12 

$  20 

$~3l 

$  54 

$  136 

$  185 

Punping  Station 

7 

7 

15 

Treatment  Plant 

277 

302 

399 

670 

561 

627 

Trananission/Distrib. 

207 

277 

404 

532 

554 

813 

Customer  Service 

21 

39 

39 

Water  Resources 

- 

— 

— 

98 

62 

101 

Water  Acquisition 

106 

157 

250 

21 

49 

119 

Total  Operations 

$“633 

mr 

$1,143 

$1,375 

$1,362 

$1,845 

Water  Produced  (MG) 

3,565.1 

4,084.9 

3,370.2 

3,670.4* 

(NA) 

(NA) 

Cost/1,000  GAL. 

$0.18 

$0.20 

$0.34 

$0,374 

*  Estimated  based  on  Table  4-33,  1980  Demand 


Table  4-54  presents  the  effectiveness  projections  and  the  annual  savings  in 
1980  dollars  for  selected  future  years.  The  present  value  was  determined  based 
on  the  current  Federal  8-3/B  percent  discount  rate. 


TABLE  4-54 

FimJRE  Vi««D  WATER  SUPPLY  SAVINGS  (FOREGONE  SUPPLY  COSTS) 
_ 1981  TO  2030  (1980,  $000) _ 

REDUCTION  IN  WATER  DEMAND  (MGD)  WATER  SYSTEM  SAVINGS  ($AR.) 


1981 

354 

$134,000 

1985 

1.615 

220,000 

1990 

2.425 

331,000 

1995 

2.761 

376,000 

2000 

3.127 

426,000 

2010 

4.010 

547,000 

2020 

5.193 

708,000 

2030 

6.722 

917,000 

The  present  value  of  these  future  savings  is  $3,767,000  (not  including 
Measure  5)  and  reflects  the  energy  ($551,000)  diemicals  ($340,000)  and  sc^lies 
that  would  have  been  needed  to  produce  the  water  that  is  conserved  by  the 
proposed  permanent  water  conservation  measures. 

The  contingency  plan  (Measure  5)  provides  benefits  also.  Comparison  between 
Table  4-32,  water  conservation  with  permanent  measures  only,  and  Table  4-34 
indicates  that  the  contingency  measure  alone,  (as  a  supplement  to  permanent 
measures),  produces  about  1  mgd  (.957  mgd  in  1981  and  1.049  mgd  in  2000)  of 
additional  water  use  reduction  (outdoor  use) .  Based  on  the  cost  of  producing 
water  ($.374/1000  gallons)  and  an  assumed  managed  drought  event  of  one  in  five 
years,  for  the  first  10  years  and  1  in  10  thereafter,  the  annual  savings  of 
$136,500  has  a  present  value  of  $216,500. 

Based  on  the  average  ratio  2.4  of  effectiveness  of  conservation  on  peak 
daily  flow  to  average  daily  flow  (Table  4-32) ,  the  present  value  of  the  benefits 
of  Measure  5  affect  on  peak  daily  water  demand  for  reducing  water  treatmait  costs 
is  1.4  (adjusted  ratio  to  avoid  double-counting  benefits  of  average  flow  condi¬ 
tions)  *  $216,500  =  $303,100. 

Wastewater;  Foregone  costs  are  also  produced  by  the  effects  of  v»ter 
conservation  on  wastewater  treatment  plant  operations.  Reduction  in  indoor  water 
use  can  have  an  impact  on  the  quantity  of  wastewater  that  is  treated  at  the 
wastewater  treatment  plant.  However,  there  are  some  issues  that  arise  which  make 
these  savings  qoestionnable. 

(1)  As  water  conservation  reduces  flows  to  the  wastewater  treatment 
plant,  concentrations  of  organics  increase  and  can  "upset”  the 
treatment  process  without  operations  and  possibly  design  changes. 
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(2)  Many  vastewater  collection  systems  are  subject  to  inflow  and 
infiltration  (I&I)  problans.  These  systems  are  frequently 
interconnected  with  storm  sewer  systems  or  leak  to  increase  the 
total  flow  that  ultimately  arrives  at  the  wastewater  treatment 
plant. 

(3)  O&M  cost  data  on  existing  plants  varied  in  a  "scatter  shot" 

pattern  from  -5  percent  to  +4  percent  in  a  survey  of  secondary  treat¬ 
ment  plants  as  a  result  of  water  conservation  effects.  An  averaige 
difference  amounted  to  only  -0.3  perceit.  (J7) 


These  issues,  however,  are  relevant  to  operations  of  existing  facilities. 
New  systems  can  be  designed  with  reduced  flows  and  increased  concentrations  in 
mind.  Also,  new  systems  do  not  integrate  the  storm  and  wastewater  sewers.  The 
following  analysis  of  operations  costs  foregone,  therefore,  is  based  on  new  plant 
expansions  and  increased  capacity  in  the  future.  The  analysis  relies  on  current 
vg^MD  data. 


Table  4-55  presents  the  historic  sewage  treatment  'Disposal  Plant"  costs 
which  are  variable  and  potentially  affected  by  water  conservation  (adjusted  to 
emit  Administration,  Intra-Fund  Transfers,  Sewer  Construction,  D^reciation,  Debt 
Service,  and  Storm  Sewer  Operations) . 


TABLE  4-55 

SELECTED  WMWD  WASTEWATER  DISPOSAL  PLANT  EXPENDITURES 
_ ($000  CURRENT)  _ 


ANNUAL  ’DISPOSAL"  COSTS 


1977 

$  z1z 

1978 

424 

561 

1980 

689 

1981 

792 

1982 

1,101 

The  1980  disposal  plant  expenditures  ($689,000)  were  used  as  the  basis  for 
determining  the  annual  treatment  cost  reduction.  The  potential  foregone  expendi¬ 
tures  and  the  additional  capacity  generated  in  the  wastewater  treatment  system  by 
water  conservation  greatly  benefit  the  WMWD  area  directly  in  off-setting  future 
costs  and  by  making  roan  for  additional  growth.  Previously,  the  wastewater 
treatment  plant  vras  described  as  having  organic  loads  that  exceed  the  NPDES 
permit.  These  organic  concentrations  are  of  industrial  origin.  Water  conserva¬ 
tion  increases  the  hydraulic  capacity  of  the  system,  but  may  add  to  the  concen¬ 
tration  problans. 


This  problem  is  corrected  in  a  1985  treatment  plant  modification  (Substep 
9.2)  and  the  full  benefits  of  water  conservation  are  realized  by  the  wastewater 
treatment  facility.  The  portion  of  water  conservation  that  affects  the  treatment 
facilities  are  determined  from  the  total  effectiveness  (adjusted)  from  Table  4-32 
(sum  of  1981  Int.  Residential  (.639  mgd);  Comnercial  (.085  mgd) ;  Industrial 


’ -"jr Pir*.y^jr^yry^jrnJM r j *ji *j» nj f.ji "Ji  m f jnji *ut  ■  ji Twi.n* 


(.038  rngd);  and  Pub/Inst.  (.016  mgd)).  The  adjusted  total  is,  therefore,  .778 
mgd,  less  10  percent  losses  (ie.,  consunptive  use),  or  .700  rncfd.  This  is  the 
water  that  no  longer  is  treat^  at  the  wastewater  treatment  plant.  Future  years 
are  calculated  in  the  seme  manner. 

The  1980  cost  of  treatment  for  a  thousand  gallons  of  water  (eventually 
wastewater)  is  based  on  the  total  volunne  of  water  approximated  by  annual  water 
demand  (Table  4-33)  (10.056  mgd  adjusted  for  Exterior  Resid.  (-3.111  rngd)  and 

Unaccounted-for  water  (-1.508  rngd),  less  10  percent  losses  is  4.893  rngd).  The 
unit  cost  of  treatmait  for  a  thousand  gallons  is  $.385  ($689,000/4.893  mgd  * 
365). 


The  savings  in  1981  of  $98,300  are  calculated  as  the  product  of  the  .700  ngd 
water  conservation  *  $.385/1000  gallons  *  365  days/year.  Savings  in  future  years 
are  calculated  (Table  4-56)  by  the  ratio  of  future  increased  effectiveness  to 
1981  effectiveness  fron  Table  4-32;  1990  a. 57);  2000  (2.13);  2010  (2.82);  2020 
(3.75);  2030  (4.%). 


TABLE  4-56 

WWM  WASTEWATER  TREATMENT  SAVINGS  (SELECTED  YEARS) 


1980 

$  98,300 

1990 

154,300 

2000 

209,300 

2010 

277,200 

2020 

368,600 

2030 

487,500 

The  present  value  of  these  savings  is  $2,060,000.  Water  Conservation 
benefits  are  applicable  to  all  permanent  measures.  However,  for  Measure  5  (Lawn 
Watering  Restrictions) ,  no  foregone  costs  are  anticipated  for  the  wastewater 
treatment  facility. 

Long-Run  Incremental  Supply  Costs 

Water  Supply;  The  VWWD  treatment  and  distribution  system  were  presented 
previously  (Figure  4-3).  The  figure  indicates  that  the  recent  addition  of  a  22 
mgd  water  treatanent  plant  has  extended  the  system  capacity  to  about  1992  (with  no 
conservation)  and  to  about  2000  with  conservation  before  more  capacity  is 
required.  The  effect  of  this  possible  delay  of  eight  years  represents  signi¬ 
ficant  foregone  investment  costs  to  the  community. 

The  effects  of  water  conservation  are  significant,  when  it  is  applied  to 
future  projects  scheduled  for  the  years  1992  (22  mgd  at  $5.5  million)  and  2011 
(34  mgd  at  $8.5  million),  sufficient  to  meet  the  50-year  planning  period.  With 
the  water  conservation  program  described  for  the  WMWD,  these  two  plants  and 
necessary  trunk  lines  would  be  required  later  at  2000  and  2019,  respectively. 
The  present  value  of  these  delays  are  $994,000  for  the  first  22  mgd  plant  and 
$333,000  for  the  second  34  mgd  plant,  a  total  present  value  of  $1,327,000. 

Wastewater  Treatment;  Currently,  the  W“!WD  community  plans  to  expand  the 
capacity  of  the  8.2  million  gallons  per  day  wastewater  treatment  facility.  The 


expansion  will  increase  the  capacity  of  the  plant  to  meet  a  future  population 
equivalent  of  102,000  people  which  should  be  reached  according  to  NMND  reports 
near  the  year  2000. 


The  proposed  expansion  involves  two  elan^ts: 

(1)  expansion  of  the  wastewater  treatment  facilities  to  utilize 
the  capacity  of  the  existing  site,  and 

(2)  a  first  stage  construction  plem  for  imnediate  implanentation. 

Construction  requiranents:  $5.3  Million. 

o  headworks  and  primary  treatment  facilities 

o  new  laboratory  and  personnel  facilities 

Chemical  Anmonia  Removal  System:  $1.0  Million 

Anaerobic  Sludge  Disposal  System:  $3.5  Million 

Total  Project  Cost:  $9.8  Million 

Water  conservation  can  produce  benefits  in  down-sizing  treatment  plants, 
such  as: 

o  Headworks  o  Effluent  Chlorination  Facilities 

o  Primary  and  Secondary  Clarifiers  o  Effluent  Outfall 

Those  units  can  produce  about  22  percent  savings  of  the  total  secondary  treat¬ 
ment  plant  costs  as  a  function  of  indoor  water  conservation,  with  reduction  of 
12  percent  at  10  percent  indoor  use  reduction  to  22  percent  at  20  percent  to 
35  percent  indoor  use  reduction.  (87) 

Table  4-41  previously  prosented  the  percentage  reduction  in  water  use. 
Internal  Residential  water  use  alone  accounts  for  17.2  percent  to  19.4  percent 
reduction  from  1981  to  2030,  and  conservation  for  other  uses  easily  places  the 
VM4D  indoor  reduction  in  tbe  20  percent  to  35  percent  range.  As  a  result, 
22  percent  of  the  $9.8  million  capital  cost  currently  planned  for  construction 
is  $2,156  million.  This  type  of  facility  would  be  required  again  by  the  year 
2000  to  meet  the  planning  needs  of  the  50-year  study  period.  The  present  value 
of  the  savings  of  these  two  projects  built  in  1985  and  2000  is  $2,243,000. 

Foregone  costs  of  future  wastewater  collection  systems  provide  another 
potential  benefit  of  water  conservation.  Maximum  pipe  sizes  (137. 2an,  or  54 
inches)  can  be  reduced  in  size  (^.,  as  a  result  of  indoor  water  conservation 
"pipes  can  be  selected  one  size  smaller  at  10  percent,  20  percent,  30  percent 
and  35  percent  reductions  in  overall  indoor  water  use."  [87]).  For  systems 
requiring  larger  sizes,  152.4cm  (54  inches)  to  213. 4an  (84  inches)  "pipes  can  be 
selected  one  size  smaller  at  10  percent  reduction  and  two  sizes  smaller  at  20 
percent,  30  percent  and  35  percent  reductions."  (87)  These  exiditional  benefits 
are  potentially  available  to  the  NMND  for  the  new  collector  system  that  evolves 
beyond  2000.  Collection  system  capital  cost  savings  of  $1,420,000  are  reported 
for  water  conservation  programs  in  California  for  12.5  mgd  plants.  When  adjusted 
for  an  8.2  mgd  plant  ($930,000),  in  2000.  The  present  value  of  this  savings  is 
$186,000. 


Two  "Federal"  projects  provide  water  supply  alternatives  for  the  VWWD  area. 
Dem  and  reservoir  technical  studies  have  been  conpleted  on  these  projects  and 
costs  are  available,  whidi  for  FES-l  are  very  low  $16. 65/acre-foot  per  year 
($1980)  for  storage  of  water  (assuming  an  active  storeige  of  102,000  AF  and  50 
percent  municipal  bond  financing  at  9.5  percent  interest  for  40  years).  The 
FED-2  project  is  ccn^rable  to  LOCAL-1  with  water  estimated  to  cost  $169.00/ 
acre-foot  per  year  ($1980). 

The  FED-1  project  has  a  ca^city  of  116,000  acre- feet  (32,000  ecre-feet  for 
WMWD  City  needs) .  The  project  is  planned  for  service  in  1990  and  capital  costs 
are  approximately  $373,469,000.  The  project  is  multi-purpose,  including:  water 
si^ly,  irrigation,  hydropower  and  recreation. 

In  order  to  meet  HMWD's  needs,  the  FED-1  project  would  have  to  be  on-line  by 
the  year  2000  in  lieu  of  the  regional  cation  (LOCAL-1)  and  without  water  conser¬ 
vation.  The  proposed  water  conservation  program  provides  eun  eight-year  delay 
time  to  2008.  Based  on  the  assumed  annual  costs  of  water  ($532,800)  for  the 
VMWD:  32,000  acre-feet  per  year  at  $16.65  (1980  $)  assuming  all  ttie  water  must 
be  purchased  (which  exceeds  VM«lD's  needs),  and  the  possibility  of  delaying  the 
project  from  2000  to  2008  as  a  result  of  water  conservation  effects,  the  foregone 
costs  of  FED-1  are  $655,000. 


Substep  9.3 


ional  Plans 


The  LOCAL-1  project  (Table  4-15)  is  nearly  built  and  will  add  8,000  acre- 
feet  of  water  per  year  (7.1  mgd)  to  the  available  "safe-yield"  as  described  in 
Figure  4-2.  This  added  supply  extends  the  adequacy  of  the  system  resources  to 
2014  with  unrestricted  demand  (roediixn  growth)  and  to  2023  with  conservation.  The 
importance  of  conservation  is  about  a  nine-year  delay  in  the  construction  of  a 
similar  project  that  would  have  to  be  initiated  in  2010.  The  present  value  of 
the  IDCAL-1  project,  the  WWD  area's  share  (5  other  participants  are  involved), 
is  determined  as  the  present  value  of  the  sum  of  payments  required  of  the  WMfJD 
for  project  repayment  (Table  4-15)  $14,211  million  at  the  Federal  discount  rate 
of  8-3/8  percent.  The  present  value  (of  foregone  supply  costs)  of  delaying  a 
similar  project  that  is  necessary  for  the  fifty-year  planning  period  from  2014 
($923,000  present  value)  to  2023  ($447,000  present  value)  is  $476,000  (the 
difference  in  the  present  value  of  the  project  in  those  years) . 

The  LOCAL-l  project  is  nearly  completed.  At  $276  to  $355  an  acre-foot  of 
water,  this  is  expensive  water.  The  WMWD  is  possibly  interested  in  selling  these 
water  rights,  although  this  appears  to  be  about  the  right  size  for  the 
community.  The  ETD-1  and  FED-2  projects  are  very  tentative.  FED-1  is  much 
larger  and  could  settle  the  WM^TO  water  problems  until  way  after  the  study  period 
with  VMWD's  share  of  the  project  32,000  acre- feet  (28.6  mgd)  at  an  estimated 
$16. 65/acre- foot  ($1980). 


External  OE^rtunity  costs  of  water  conservation  programs  by  the  WMMD 
include  the  effects  of  potentially  reduced  discharges  into  receiving  streams  and 
the  downstream  impacts  of  the  reduced  flow.  Potential  impacts  incude  water 
supply  and  irrigation,  hydropower  and  recreation. 

These  possible  inpacts  are  considered  to  be  insignificant.  Western  Water 
Law  is  based  on  entitlements.  Conmunities  downstream  have  rights  to  water 
similar  to  those  described  previously  for  the  WMO  (Table  4-14) ,  and  downstrecin 
conmunities  d^)end  on  upstream  community  discharges.  Also,  water  conservation 
means  that  the  sources  of  water  supply  are  not  drawn-down  to  the  non-water 
conservation  level. 


A  problem  could  result  from  increased  discharge  of  solids  etc.,  from  the 
wastewater  treatment  plant  and  affect  downstream  quality,  but  this  is  controlled 
by  NPDES  permits  and  is  monitored  by  the  State  Environmental  Agency.  Concerns 
would  be  aEpropriate  for  external  opportunity  costs  and  downstream  impacts  if 
water  conservation  resulted  in  greater  consumptive  use  (^. ,  evaporation, 
incorporated  into  products,  etc.);  however,  this  program  produces  reductions  in 
exterior  residential  water  use  from  4-6  percent  to  8.8  percent  (Table  4-41)  and 
reduces  this  100  percent  consotptive  loss. 

Substep  9.5  Sunmary  of  Supply  Cost  &  Savings 

Table  4-57  sunmarizes  the  effects  of  water  conservation  on  the  costs  of 
operations  and  future  expansion  of  the  W4WD  water  and  wastewater  systems.  This 
section  combines  the  effectiveness  of  each  water  conservation  measure  (Step  6) 
and  the  supply  cost  savings  (Step  9) .  A  method  has  been  used  that  allocates  the 


TABLE  4-57 

FORBCX)NE  SUPPLY  COST  (VWWD) 

PRESENT  VALUE  (1980$,  WITH  0.08375  FEDERAL  DISCX)UNT  RATE) 


OPERATING 

CX)STS 

Water  Supply 
Treatment 

Weustewater 

Treatment 

MEASURE  1  MEASURE  2 
Retrofit  New  Const. 

$377,000  828,000 

247,000  659,000 

MEASURE  3 
.  Leakage 

$1,017,000 

0 

MEASURE  4 
Education 

$1,544,000 
Peak  Use 
1,154,000 
Peak  Use 

MEASURE  5  TOTAL 
Contingency 

$216,000  $3,982,000 

303,000 

0  2,060,000 

Subtotal 

$624,000 

$1,487,000 

$1,017,000 

$2,698,000 

$519,000 

6,042,000 

CAPITAL  COSTS 
Water  Supply 
Treatment 

133,000 

292,000 

358,000 

544,000 

1,327,000 

Water  Trans. 

- 

- 

- 

- 

- 

(included  w/ 

Wastewater 

Treatment 

269,000 

718,000 

0 

1,256,000 

treatment) 

2,243,000 

Wastewater 

Trans. 

22,000 

60,000 

0 

104,000 

186,000 

Subtotal 

424,000 

$1,070,000 

$  358,000 

$1,904,000 

$3,756,000 

ALT.  WATER 
PROJECTS 

FED-1 

66,000 

144,000 

177,000 

268,000 

655,000 

LOCAL-1 

48,000 

105,000 

128,000 

195,000 

476,000 

EXTERNAL 

OPP.  COSTS 

- 

- 

- 

- 

- 

Minimal 

TOTAL 

$1,162,000 

$2,806,000 

$1,680,000 

$5,065,000 

$519,000 

$10,875,000 

Effectiveness  calculations  for  selected  years  presented  in  Table  4-58 
indicate  the  approximate  contribution  obtained  for  each  measure  in  each  year. 
These  contributions  are  expressed  as  percentages  of  the  annual  water  savings  for 
all  permanent  measures.  The  "average  contribution"  of  each  measure  is  estimated 
based  on  comparison  of  the  svin  of  the  annual  effectiveness  for  each  measure 
relative  to  the  total  effectiveness  of  all  measures.  This  is  presented  in  Table 
4-59  and  ranges  from  10  percent  for  Measure  1  to  41  percent  for  Measure  4. 
Table  4-58  indicates  the  initial  effectiveness  of  Measure  1  is  over  47  percent 
in  1980  2md  then  declines  to  20  percent  in  2030.  The  second  part  of  Table  4-59 
presents  the  effectiveness  impact  on  wastewater  flows.  Leakage  reduction  is 
assured  to  have  no  impact  on  wastewater,  and  the  percent  effectiveness  of 
Measures  1,  2  and  4  are  proportionally  redistributed  (Table  4-58)  to  obtain  the 
inpacts  on  wastewater  flows. 
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Itie  Table  4-57  sutimary  indicates  the  significant  present  value  benefits  fran 
eadti  measure  which  range  from  about  $.5  million  for  the  contingency  plan  to  over 
$5  million  for  the  public  education  program. 


TABLE  4-58 
LEVEL  1 

PERCENT  EFFECTIVENESS  WATER  USE  REDUCTION  BY  MEASURE 


■‘y-A 


MEASURE  1 

MEASURE  2 

MEASURE  3 

MEASURE  4 

TOTAL 

fE; 

Retrofit 

New  Const. 

Leakage 

Education 

1981 

47.4 

0.0 

6.2 

46.3 

100 

1985 

26.9 

5.3 

21.4 

46.4 

100 

2000 

9.7 

16.6 

31.5 

42.2 

100 

2020 

3.5 

26.2 

29.9 

40.4 

100 

2030 

2.0 

30.0 

28.5 

39.5 

100 

a 
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TABLE  4-59 

LEVEL  1  WMWD  (SELECTED  YEARS) 

EFFECTIVENESS  IN  WATER  AND  WASTEWATER  USE  REDUCTION  BY  MEASURE  (MCD) 


WATER  USE  MEASURE  1  MEASURE  2  MEASURE  3  MEASURE  4  TOTAL 


Retrofit 

New  Const. 

Leakage 

Education 

1981 

.467 

0 

.062 

.455 

.984 

1985 

.434 

.086 

.346 

.749 

1.615 

2000 

.303 

.519 

.985 

1.320 

3.127 

2020 

.181 

1.361 

1.553 

2.098 

5.193 

2030 

.134 

2.017 

1.916 

2.655 

6.722 

AVERAGE  % 

REDUCTION 

10 

22 

27 

41 

100 

Source:  Tcible 

4-32  and 

Table  4-58. 

WASTEWATER 

MEASURE  1 
Retrofit 

MEASURE  2 
New  Const. 

MEASURE  3 
Leakage 

MEASURE  4 
Education 

TOTAL 

1981 

.396 

0 

.020 

.382 

.778 

1985 

.346 

.071 

.0 

.601 

1.018 

2000 

.232 

.398 

.0 

1.028 

1.658 

2020 

.146 

1.080 

.0 

1.694 

2.920 

2030 

.116 

1.621 

.0 

2.123 

3.860 

AVERAGE  % 

REDUCTION 

12 

32 

0 

56 

100 

Source:  Table  4-32  and  Table  4-58  adjusted  for  no  leakage  effect  and  emits 
"unaccounted-for"  and  "exterior  residential"  water  use. 


STEP  10:  Foregone  NIP  Benefits 


Guidelines  for  the  formulation  and  evaluation  of  plans  for  all  Federal  water 
and  related  land  resources  activities  are  contained  in  the  U.S.  Water  Resources 
Council's  Economic  And  Environmental  Principles  And  Guidelines  For  Water  And 
Related  Land  Resources  Implemented  Studies  rterch  10,  1983.  (10)  These  Guide¬ 
lines  were  developed  to  serve  as  a  guide  in  achieving  the  objective  of  water  and 
related  land  resources  project  planning.  This  Federal  objective  is  to  contribute 
to  national  economic  development  consistent  with  protecting  the  nation's  environ¬ 
ment,  pursuant  to  national  environmental  statutes,  applicable  executive  orders, 
and  other  Federal  planning  requirements.  The  Federal  objective  as  stated  in  the 
Guidelines  also  includes: 

"(a)  Water  and  related  land  resources  project  plans  shall  be 
formulated  to  alleviate  problons  and  take  advantage  of 
opportunities  in  ways  that  contribute  to  this  objective." 


"(b)  Contributions  to  national  economic  developnnait  (NED)  are 
increases  in  the  net  value  of  the  national  ouput  of  goods 
and  services,  expressed  in  monetary  units.  Contributions 
to  NED  are  the  direct  net  benefits  that  accrue  in  the 
planning  area  and  the  rest  of  the  nation.  Contributions 
to  NED  include  increases  in  the  net  value  of  those  goods  and 
services  that  are  marketed,  and  also  of  those  that  may  not 
be  marketed.” 

Water  conservation  in  the  WMWD  area  has  the  potential  for  reducing  the  net 
economic  benefits  contributed  to  NED.  This  Step  evaluates  those  impacts.  The 
FED-1  project  (1080  option  referring  to  pool  elevation)  was  evaluated  against  NO 
ACTION,  1075  and  1085  options.  The  FED-1  plan  was  ranked  second  in  NED  (second 
to  1085)  with  $6,047,000  in  Total  Average  Annual  Benefits  (October  1981  pric« 
level  with  a  7-5/8  percent  interest  rate  and  a  90-year  ranaining  economic  life) . 
Total  Average  Annual  Costs  for  FED-1  are  $4,868,000  and  net  benefits  are 
$1,179,000.  The  Benefit/Cost  Ratio  is  1.24. 

Versus  NO  ACTION,  the  1075,  1080  and  1085  projects  achieve  little  support 
from  the  local  public  and  only  1080  and  1085  are  supported  by  regional  groups 
(state  and  regional  agencies).  The  1080  (FED-1)  project  is  ranked  "high”  on 
effectiveness  and  efficiency,  certainty  and  stability. 

Without  the  6.722  mgd  total  effectiveness  (Table  4-32)  of  the  proposed  water 
conservation  program  from  the  WMWD  (or  7,500  acre-feet  per  year),  the  total 
impact  on  the  WMWD  allocation  is  negligible  at  $125,000  per  year  (7,500  AF  * 
$16.65/AF  allocated  to  measures  based  on  Table  4-59) ,  which  reduces  the  project 
benefit/cost  ratio  from  1.24  to  1.21.  The  alternative  projects  would  be  affected 
similarly  since  each  project  was  designed  to  produce  comparable  water  supply 
needs. 

This  impact,  about  6  per  cent  of  total  storage,  will  possibly  produce 
additional  benefits  to  irrigation  datand  and  hydro-electric  power  generation.  No 
negative  impacts  are  likely  to  recreation  benefits. 


STEP  11:  Reduced  Negative  EQ  Effects 


I  •j 


TABLE  4<-60 

FED-1  ENVIRONMENTAL  IMPACTS 


Terrestrial  Habitat 

FED-1  (1080  PLAN) 

Ail  losses  are  fully  mitigeible 

Wetlands 

19  acres  of  potential  wetland 
adjacent  to  pool 

Lake  Fishery 

330  acres,  warm  water,  excellent 
quality,  eutrophied 

Downstream  Fishery  and 
Water  Quality 

Mediocre  quality,  warm  stream  fishery 

Archaeological  Sites  and 
Elevation 

Antonio  Site  -  no  effect 

Bockus  Site  -  completely  inundated 
Merritt  Site  -  partially  inundated 

Historical  Sites  and 
Elevation 

Beecher’s  Island  Church  -  no  effect 
(Close  Farm  Site  con^letely  inundated) 

Nelson  Falls 

5  Feet  Drop 

The  analysis  in  Step  10  (Foregone  NED  Benefits)  indicated  that  the  proposed 
VMWD  water  conservation  program  could  negate  the  need  for  7,500  acre- feet  of 
water  (about  6  per  cent  of  total  storage) .  This  could  result  in  a  higher  project 
pool  elevation. 

The  1080  plan  (referring  to  pool  elevation)  provides  a  1,090  acre  lake  with 
about  17.3  miles  of  shoreline.  The  plan  includes  water  supply  and  hydroelectric 
power,  as  well  as  recreation  c^jportunity.  The  1085  plan  provides  an  1,170  acre 
lake  with  about  18.1  miles  of  shoreline.  The  water  supply  potential  of  the  1085 
project  provides  slightly  less  additional  storage  (5,600  AF) ,  than  the  additional 
water  (7,500  AF)  added  by  the  VMND  conservation  effort.  The  environmental 
effects  of  these  plan  options  are  canpared.  The  1085  plan  produces  no  reduced 
enviroimental  effects.  Additional  environmental  impacts  are  described  in  Step 
12. 

There  is  a  strong  possibility,  however,  that  the  additional  water  made 
available  by  the  NMHD  conservation  effort  can  be  marketed.  The  low  storage  cost 
for  FED-1  water  provides  an  excellent  opportunity  for  other  City  water  depart¬ 
ments  or  local  irrigation  interests  to  acquire  the  excess  water. 


STEP  12;  Increased  Negative  Environmental  Effects 

In  Step  11,  two  possibilities  were  discussed:  (1)  WMHD  water  conservation 
increases  pool  elevation  in  the  FED-1  project,  and  (2)  the  additional  water, 
7,500  acre-feet,  could  be  acquired  by  other  water  utilities  or  irrigation 
interests. 


In  Step  11,  the  envirotinental  impacts  of  FED-1  (1080  Plan)  were  presented, 
■nie  1085  Plan  discussed  in  Step  11  (with  a  5ft.  increase  in  pool  elevation)  vrtiich 
approximates  the  new  pool  elevation  and  storage,  hais  additional  enviromnental 
effects  associated  with  the  1,170  acre  lake  and  18.1  mile  shoreline.  Table  4-61 
identifies  the  additional  envirotinental  impact  of  the  1085  plan. 


TABLE  4-61 

ADDITIONAL  ENVIRONMENTAL  IMPACTS  FROM  WMWD  WATER  CONSERVATION 


1085  PLAN  ENVIROttONTAL  IMPACT 


ADDITIONAL  1085  PLAN 
IMPACTS 


Terrestrial  Habitat 
Wetlands 


1170  acre  lake 
18.1  mile  shoreline 
All  losses  are  fully  mitigable 
Wetland  fringe  around  pool 


Lake  Fishery  and 

water  Quality 


300  acres,  warm  water 

fishery,  excellent  quality 
eutrophied 


80  acres 

.8  mile  shoreline 
None 
Reduced 
30  acre  loss 


Downstrean  Fishery 
and  Water  (}uality 


Mediocre  quality,  warm 
water  fishery 


None 


Archaeological  Sites 
and  Elevation 


Antonio  Site  -  no  effect 

Bockus  Site  -  completely  inundated 

Merritt  Site  -  completely  inundated 


None 

None 

None 


Historical  Sites 
and  Elevation 


Beecher's  island  Church  -  no  effect 
Close  Farm  Site  -  ocnpletely 
inundated 


None 

None 


Nelson  Falls 


Completely  inundated 


Eliminated 


The  inpact  of  7,500  acre-feet  is  particularly  important  to  losses  of  lake 
fishery  (9  percent  loss)  and  the  archaeological  Merritt  Site  loss.  The  Nelson 
Falls  are  also  lost;  however,  it  is  not  an  unusual  feature  in  this  area. 


These  inpacts  may  not  occur  if  the  water  in  question  is  sold  to  other  water 
utility  or  irrigation  interests. 


STEP  13:  Measure  Evaluation 


The  results  of  the  analysis  from  Steps  7,  8,  9  and  10  are  sunmarized  in 
Table  4-62.  The  information  contained  in  this  Table  was  taken  from  previous 
Susmary  Tables  for  the  various  st^)s.  The  Advantageous  Effects  of  each  measure 
outwei^  the  Disadvantageous  Effects  in  every  case. 


Because  water  conservation  reduces  the  demand  from  the  FED-1  project  (which 
even  initially  exceeds  the  V#WD  future  needs) ,  the  iirpact  has  a  cost  effect  on 
other  participants  of  the  project  described  in  Step  10:  Foregone  NED  Benefits. 
The  economic  effect  as  well  as  the  enviromoital  impact  (Step  12)  can  be  reduced 
if  the  other  participant  or  new  participants  purdiase  the  VM4D  share.  This  is 
considered  to  be  likely. 


TABLE  4-62 

ViMMD  SUrtlARY  OF  NED  ADVAtTFAGES  AND 
DISADVANTAGES  EFFECTS  OF  WATER  OBSERVATION  MEASURES  (1980$) 
_ MEASURES  (DOLLARS AEAR) _ 


AOVAtfrAGES 

MEASURE  1 
Retrofit 

MEASURE  2 
New  Const. 

MEASURE  3  MEASURE  4  MEASURE  5 
Leakage  Education  Contingency 

a. 

Unrelated  to 
Water  Use 

0 

0 

0 

0 

0 

b. 

Indirectly  related 
to  Reduction  1 , 360 , 000 

2,443,000 

0 

452,000 

. 

c. 

Foregone  Supply 
Cost: 

-  operations 

624,000 

1,487,000 

1,017,000 

2,698,000 

519,000 

-  facilities 

424,000 

1,070,000 

358,000 

1,904,000 

- 

-  external 
opp.  cost 

- 

- 

- 

- 

- 

d. 

TOTAL  NED  ADV. 

2,408,000 

5,000,000 

1,375,000 

5,054,000 

519,000 

DISADVANTAGES 

a.  In^lanentation 
costs 

30,000 

82,000 

98,000 

359,000 

b. 

Other  disadv. 

- 

- 

- 

- 

- 

c. 

Foregone  NED 
Benefits 

13,000 

27,000 

34,000 

51,000 

- 

d. 

TOTAL  NED  DISADV.  43,000 

109,000 

132,000 

410,000 

0 

Table  4-63  sumnarizes  the  environmental  impacts  of  the  proposed  water 
conservation  measures.  The  likely  outcome  will  involve  no  local  impacts  and 
potential  mitigation  or  avoidance  of  the  environmental  effects  of  conservation  on 
the  FED-1  project. 


4-75 


TABLE  4-63 

WMND  SUftlARY  OF  ENVIRONMENTAL  IMPACTS  OF 
WATER  CONSERVATKXJ  MEASURES  _ 


MEASURE  1  MEASURE  2  MEASURE  3  Ml^URE  4  MEASW^  5 

ADVANTAGES  Retrofit  New  Const.  Leakage  Education  Contingency 

a.  Unrelated  or  in-  (None  anticipated  for  all  Measures) 

directly  related  to 
water  use  reduction 

b.  Directly  related  to 
water  use  reduction 
i.  Federally  Planned 

facilities; 

ii.  Non-Federal  facilities 

TOTAL  ENVIROtMENTAL 
ADVANTAGES  None  None  None  None  None 

DISADVANTAGES 

a.  Unrelated  or  in¬ 
directly  related  to 

water  use  reduction  (None  anticipated  for  all  Measures) 

b.  Directly  related  to 
water  use  reduction 
i.  Federally  Planned 

facilities  (Pool  elevation  will  increase  as  a  result  of  WMWD 

water  conservation;  inpacts  include  loss  of  wetlands, 
archaeological  site  inundation  and  loss  of  waterfall. 
These  impacts  would  be  of  concern  to  local  residents, 
however,  the  need  for  mitigation  is  unlikely,  if  water 
is  purchased  by  other  project  participants) 

ii.  Non-Federal  facilities  (None  anticipated  for  all  Measures) 

TOTAL  ENVIROrWENTAL 

DISADVANTAGES  Slight  Slight  Slight  Slight  Slight 


STEP  14;  Develop  Water  Conservation/Supply  Plan 

The  five  water  conservation  measures  under  consideration  for  the  WMfD  area 
all  meet  the  tests  of  aEplicability,  feasibility,  acceptability  and  effectiveness 
as  well  2IS  providing  net  advantageous  effects  with  respect  to  the  NED  objective. 
Individually  or  in  connbination,  all  of  these  measures  potentially  contribute  to 
the  slight  loss  of  envirotmental  habitat  in  the  region  of  a  proposed  Federal 
project  FED-1. 


(None  anticipated  for  all  Measures) 
(None  anticipated  for  all  Measures) 


The  purpose  of  this  analysis  is  to  maximize  the  Net  Economic  Development  in 
achieving  the  long-run  water  demands  for  the  VffMD  area.  Table  4-64  sunmarizes 
the  measures.  If  any  of  the  measures  proposed  possess  greater  NED 
Disadvantageous  Effects  than  Advantageous  Effects,  it  would  be  emitted  from  the 
analysis,  and  the  water  conservation  effect  of  Tables  4-32  and  4-33  would  be 
recalculated. 


TABLE  4-64 
SUMMARY  OF  MMND 
WATER  CONSERVATION  MEASURES 


MEASURE 

AVERAGE  ANNUAL 

EFFECTS 

EFFECTIVENESS 

(MGD) 

ADVANTAGEOUS 

PRES.  VALUE  ENV. 
NED 

(000$A980) 

DISADVANTAGEOUS 
PRES.  VALUE  ENV 

NED 

(000$A980) 

Ml  Retrofit 

.467  (1981) 

.134  (2030) 

$2,408 

None 

$43 

(1) 

M2  New  Const. 

0  (1981) 

2.017  (2030) 

5,000 

None 

$109 

(1) 

M3  Leakage 

.062  (1981) 

1.916  (2030) 

1,375 

None 

$132 

(1) 

M4  Education 

.455  (1981) 

2.655  (2030) 

5,054 

None 

$410 

(1) 

M5  Contingency  1  MGD 

519 

None 

0 

(1) 

(1)  Envirormental  inpacts  caused  by  conservation  effect  on  FED-l. 

(1080)  project.  Pool  elevation  increase  which  is  mitigable  ty  other 
project  participants. 


Table  4-65  presents  the  measures  in  rank  order.  Measure  2  provides  the 
highest  ($4,891,000)  net  NED  effect  followed  by  Measure  4  with  ($4,644,000) . 
Measures  1  and  3  respectivelly  provide  $2,365,000  and  $1,243,000  each.  The 
contingency  plan,  v^ich  is  implemented  infrequently,  produces  only  $519,000  in 
net  NED  effects. 


TABLE  4-65 
NED  MERIT  ORDER 
PRESEOT  VALUE  (1980$) 


MEASURE 


ADVANTAGEOUS 


NED  EFFECT 


DISADVANTAGEOUS 


12 

(New  Const.) 

$5,000,000 

$109,000 

$4,891,000 

14 

(Education) 

5,054,000 

410,000 

4,644,000 

11 

(Retrofit) 

2,408,000 

43,000 

2,365,000 

13 

(Leakage) 

1,375,000 

132,000 

1,243,000 

15 

(Contingency) 

519,000 

0 

519,000 

In  Table  4-66,  proposals  are  formed  by  combining  the  water  conservation 
measures.  The  objective  is  to  maximize  the  net  NED  advantage,  as  well  as  the 
water  reduction  capabilities  of  the  possible  plans.  The  Table  presents  the 
combined  t  ^fects  of  the  proposed  measures  based  on  the  ranking  from  Table  4-65 
NED  MERIT  uRDER.  Because  of  the  mutually-exclusive  nature  of  the  proposed 
measures  in  producing  advantageous  and  disadvantageous  effects  (i«.,  no  cost 
savings  are  possible  hy  combining  in^lementation  progrems) ,  the  preferred  plan 
includes  all  four  permanent  measures  which  produce  a  NET  NED  ADVANTAGE  of 
$13,143,000  (present  value) . 


TABLE  4-66 

SUMMARY  OF  TRIAL  WATER  CONSERVATION 
PERMANENT  PROPOSALS  FOR  WMWD  (NED  EFFECTS 


WATER 

ADVANT. 

DISAD. 

NET  NED 

(MGD) 

EFFECTS 

EFFECTS 

ADVANT 

PROJ.  PLAN 

MEASURES 

1981-2030 

(P.V.000$) 

(P.V.000$) 

MB 

M2 

.000-2.017 

M2,M4 

.455-4.672 

M2,M4,M1 

.922-4.806 

M2, M4, Ml, M3 

.984-6.722 

If  the  water  conservation  measures  Ml  through  M5  had  been  identified 
initially  as  variations  of  a  common  approach,  the  analysis  here  would  have 
found  the  measures  that,  when  combined,  produced  the  maximum  NED  effect. 
Such  water  conservation  measure  proposals  which  are  variations  on  a  single 
concept  would  be  evaluated  for  the  interactions  of  costs  and  benefits  in  the 
implementation  of  the  measures  separately  and  combined,  a  technique  used  in  other 
studies.  (80)  The  effect  on  NETT  effects  would  be  maximized  by  combining  only  the 
mix  of  measures  that  produced  the  maximum  effect.  The  five  measures  considered 


here  are  virtually  independent^  and  with  the  exception  of  excluding  a  measure  in 
this  Step,  either  for  NED  disadvantages  possibly  exceeding  NED  advanteiges  or  for 
environmental  issues,  the  set  of  5  measures  r^resents  a  balanced  water  conserva¬ 
tion  program  that  will  benefit  the  local  conmunity  in  conjunction  with  future 
water  supply  projects. 

The  LOCAL-1  project  is  scheduled  for  qperation  in  1985.  Baised  on  Figure 
4-2,  this  project  will  be  available  and  provide  additional  water  supply  until 
after  2010  without  conservation.  In  combination  with  4  permanent  meeusures,  this 
si^ly  is  extended  until  after  2020.  At  about  that  time  in  the  future,  a  second 
project,  either  a  second  LOCAL-1  or  FED-2  (the  smaller  Federal  project)  would 
provide  the  needed  additional  storage  until  after  the  50-year  planning  horizon. 
Table  4-67  compares  the  Federal  and  Regional  projects. 


TABLE  4-67 

S'ur«1AR¥  CF  WATER  CCSjSBRVATION  MEASURES 
_ AND  FEDERAL  AND  REGIONAL  ALTERNATIVE  PROJECTS _ 

NET  IMPACT  REGIONAL 

TECHNICAL  SOCIAL  FED-1  LOCAL-1 

FEASIBILITY  ACCEPTABILITY  NED  ENVIR.  REG.  ENVIR. 

_  _  OBJ.  IMPACT  OBJ.  IMPACT 

Ml (Retrofit)  Feasible  Acceptable  +  -  +  + 

M2  (New  Const.)  Feasible  Acc^table  +  -  +  + 

M3  (Leakage)  Feasible  Accepteible  +  -  +  + 

M4  (Education)  Feasible  Acc^table  +  -  +  + 

M5 (Contingency)  Feasible  Acceptable  +  -  +  + 


The  FED-1  project,  although  it  provides  low-cost  water  storage  at  $16.65  per 
acre-foot,  provides  too  much  additional  water  for  the  WIWD  needs.  This  project 
also  involves  the  environmental  in^acts  that  are  not  part  of  the  other  project 
impacts. 

The  LOCAL-1  project,  therefore,  in  conjunction  with  the  permanent  water 
conservation  measures,  offers  the  WMWD  and  economically  efficient  abroach  to 
water  suf^ly  managenent  for  the  future. 

This  is  the  selected  plan  for  the  VMWD  area.  The  costs  of  the  plan  are 
presented  in  Table  4-68. 


TABLE  4-68 

*<MND  WATER  ETAN  1980-2050 


INCREMENTAL  PR0C3^ 
(XSTS  ($1980) 

YEAR  PRESENT  VALUE 

1980  Water  Conservation  Plan  iR^leroentation 


Measure  1: 

Retrofit  Existing  Systenns 

$  43,000 

Measure  2: 

Ordinance  for  New  Construction 

109,000 

Measure  3: 

Leakage  Detection  and  R^>air 

(System) 

132,000 

Meeisure  4: 

Public  Education  Program 

410,000 

Measure  5: 

Contingency  Plan  (Lawn  Watering) 

0 

Subsequent  Years. 

.  Etiase  II  Education  Program 

Follow-up 

15,500 

1985  LOCAL-1  Project:  Additional  Water  Supply 

8000  Acre- feet  (7.1  MGD) 

14.211  Million 

2000  Water  Treatment  Plant  (22  MGD) 

5.5  Million 

2019  Water  Treatment  Plant  (34  MGD) 

8.5  Million 

2023  LOCAL-2  Project:  Additional  Water  Supply 

8,000  Acre-feet  (7.1  MGD) 

14.211  Million 

STEP  15;  Supply  Reliability  Considerations 

Water  supply  reliability  and  the  risks  associated  with  drought  are  described 
generally  in  Qjapter  3  ("Risk  and  Uncertainty") ,  including  concerns  about  data 
and  analysis  methods  and  concerns  for  the  unknown.  The  safe-yield  of  the  WM4D 
system  is  estimated  at  20,000  acre- feet  per  year  (17.85  MGD) .  The  sources  of 
water  supply  for  the  area  are  nvmerous  (Table  4-14) ,  and  average  yields  are 
estimated  to  be  25,000  acre- feet  or  more. 

Figure  4-2  presents  the  available  supply  and  the  present  and  future  demand 
relationships.  Danand  functions  are  presented  with  and  without  water  conserva¬ 
tion,  euxi  medium  and  high  demand  curves  indicate  elements  of  uncertainty  in 
demand.  Similar  variations  in  supply  can  be  shown  to  indicate  the  risk  associat¬ 
ed  with  shortage  in  water  supply  availability. 

Figure  4-3  identifies  the  peak  day  capacity  of  the  WfMD  water  system  and  the 
additional  system  improvements  needed  over  the  50-year  plan  horizon.  Because  of 
the  importemce  of  water  conservation  in  achieving  the  project  timing  in  Table 
4-68  and  eissuring  adequate  supply,  sensitivity  tests  were  conducted  on  ranges  of 
coverage  from  maximum  to  modest  and  with  variation  in  the  population  projections 
from  low  to  high.  TeUale  4-36  presented  the  conditions,  and  Table  4-37  presented 
the  results.  These  are  examples  of  the  methods  used  to  bound  the  analysis  to 
areas  of  certainty  and  to  understand  where  the  boundaries  are  with  regard  to 
insufficient  supply. 

Other  reports  deal  with  these  issues,  including  Table  format  for  considering 
performance  under  drought  conditions  (80)  and  methods  for  determining  safe  yield, 
risk  and  uncertainty.  (66) 


STEP  16:  Dcxnmentation 


(See  i^ipendix  D:  Bibliography) 


VM4D  EXAMPLE:  Flow  Reduction  Continge 


The  following  is  a  flow  reduc±ion  contingency  plan  for  the  VW®  service 
area.  Permanent  water  supply  conservation  measures  have  the  ability  to  reduce 
water  dentcuid  over  the  next  decades  as  an  increasing  percentage  of  total  dememd. 
This  gradual  reduction  reflects  the  increasing  reductions  attributed  to  the 
conservation  ordinance  (Measure  2)  which  affects  future  construction.  The  use 
of  water  conservation  and  new  supply  development  will  satisfy  the  water  require¬ 
ments  of  the  WMWD  area  under  normal  conditions,  however,  a  contingency  plan  is 
required  to  manage  possible  future  water  supply  shortage. 


The  contingency  plan  is  structured  in  three  phcuses: 

E^se  I :  Preparatory 

Phase  II:  Voluntary  Reductions 

-  Drought  Warning 

-  Drought  ’atch 

Phase  III:  Mandatory  Reductions 

-  Drought  Bnergency 

The  degree  of  protection  from  water  shortage  presented  here  is  conparable  to 
the  level  previously  implemented  by  the  WMWD  in  the  early  1980 's  as  a  means  of 
extending  the  effectiveness  of  the  water  su^ly  treatment  system,  the  capacity  of 
which  was  exceeded  under  previous  unconstrained  water  use  conditions. 


Phase  I: 


iration 


Develop  Water  Contingency  Plan  Ordinance  Relating  to  Outside  Water  Restric¬ 
tions,  Establishing  Seasonal  Use  Limitations,  and  Providing  a  Surcharge  and 
Administrative  Appeal  Process  for  Violations  Thereof. 

1.  Establish  Water  Restrictions. 


Non-Emerqei 


Water  Restrictions. 


Domestic  garden  lawn  or  other  exterior  water 
or  sprinkling. 

May  15  through  September  30. 

Even  street  addresses  on  even  calendar  days. 

Odd  street  addresses  on  odd  calendar  days. 

Only  between  hours  of  5:30  P.M.  and  10:00  A.M. 

31st  day  of  month  odd  nutibered  address  in  morning 
hours  and  even  numbered  addresses  in  evening  hours. 
Define  exceptions  (ie.,  new  seed  and  sod  watering). 


Water  Restrictions 


o  All  outside  water  use  prohibited, 
o  Announcenn»it  methods  defined  (newspaper  publication) 
for  implementation,  modification  and  rescinding 
emergency  water  restrictions. 

Assessments  and  Fines. 


o  Establish  fine  for  violation  of  emergency  restriction 
(per  calendar  day) . 

-  $25.00  first  violation 

-  $50.00  second  violation 

-  $100.00  subsequent  violation 

o  Include  fines  as  an  additional  charge  in  water  bill. 

Acpeal  Process. 


o  Establish  appeals  procedure. 

-  burden  of  proof  on  WMWD 

-  suspend  fine  upon  adequate  assurance  of 
future  compliance 

-  subsequent  appeal  according  to  State  Rules  of 
Civil  Procedure 

Phase  II:  Voluntary  Reductions 


o  Establish  "Drought  Warning"  and  "Drought  Watch" 
circumstances,  based  on  precipitation  or  snow  melt 
(ie..  Palmer  Index:  normal  precipitation;  x  per  cent  below 
normal  *  Drought  Watdi;  y  per  cent  below  normal  =  Drought 
warning;  z  per  cent  below  normal  =  Drought  Bonergency. 
o  Utilize  local  media  to  announce  water  shortage 
conditions  and  requested  conplianoe. 
o  Provide  status  reporting  (feedback  to  community) . 

Phase  III:  Mandatory  Reductions 


CHAPTER  5 


LEVEL  2  EXAMPLE:  EAST  COAST  WATER  DEPARTMENT 


INTRODUCTION 

The  Level  2  example  is  a  small  eastern  coimunity  (referred  to  as  an  East 
Coast  Water  Department  [EOlD]  that  provides  water  supply  to  its  residents.  Ttie 
comnunity  is  located  in  the  suburbs  of  the  New  York  -  Washington,  D.C.  megalopo¬ 
lis  and  has  grown  rapidly  in  the  past,  as  city  people  have  shifted  to  the  urban 
locations.  During  the  late  1970 's  and  early  80's,  however,  growth  in  the  area 
has  been  slowed  greatly  by  recessions  and  population  migration,  and  future 
expectations  are  shifting  to  a  more  modest  view  of  future  prospects. 

The  climate  of  the  area  is  humid  with  monthly  average  tenperatures  that 
range  from  32°  f  to  76°  F.  Precipitation  is  uniform  over  the  year  with  about  41 
inches  average  annual  based  on  records  over  the  past  100  years. 

HISTORICAL  GROWTH  AND  DEVELOPMENT 

Population 

In  1980,  the  Census  indicated  that  the  BCWD  community  had  a  population  of 
37,711.  Table  5-1  summarizes  the  growth  in  population  over  the  past  (^ades. 


TABLE  5-1 

BCWD  COMMUNITY  POPULATION  GROWTH 


YEAR 

POPULATION 

PERCENT  GROWTH 

I5S0 

1^,5S5  ■ 

1970 

34,166 

71.1 

1980 

37,711 

10.3 

It  is  clear  that  growth  in  the  area  has  slowed  considerably  over  the  1970 's. 


Census  information  also  provides  details  (Table  5-2)  on  the  1980  population: 


TABLE  5-2 

RACIAL  COMPOSITION  (1960) _ 

NUMBER  PERCENT 

33,900  89.9 

530  1.4 

640  1.7 


White 

Black 

Spanish 


The  community  has  about  1900  senior  citizens  (5.1  percent).  A  large  portion  of 
the  population  are  high  school  graduates  (81.8  percent),  and  only  3.4  percent  of 
the  population  is  below  the  poverty  level. 


Also,  typical  of  the  eastern  suburbs,  the  comnunity  incone  levels  suggest 
the  strong  middle  class  character  of  the  area.  Per  capita  incane  is  $9,879,  and 
median  household  income  is  $30,498. 

In  1980  there  were  11,450  housing  units,  9,494  units  (84.9  percent)  are 
owner  occupied  with  an  avrirage  of  3.6  persons  per  house.  The  median  value  of 
these  houses  is  $80,200.  The  median  gross  rent  for  renter  occupied  housing  is 
$328  per  month. 

This  connunity  profile  does  not  suggest  any  unusual  residential  population 
characteristics  that  could  negatively  influence  the  effectiveness  of  a  proposed 
water  conservation  program. 

The  community  is  located  in  a  large  metropolitan  county  that  grew  very 
rapidlv  during  the  1960 's,  and  during  the  1970 's  grew  by  only  2.1  percent.  The 
county  has  nearly  600,000  residents  and  is  generally  representative  of  the 
cormunity;  however,  household  size  is  typically  smaller  county-wide  with  2.93 
people/household . 

The  county  has  196,708  households.  Sixty-five  percent  (129,336)  of  the 
households  are  traditional  married  families,  19,065  (9.6  percent)  are  headed  by  a 
female  and  35,667  (18  percent)  are  occv;5)ied  hy  only  one  person.  Per  capita 
income  county-wide  is  $12,464  (higher  than  for  the  E!CWD  connunity);  however,  the 
median  family  incone  is  $25,603  (lower  than  the  connunity  median  family  income). 
These  income  differences  are  probably  related  to  the  significantly  higher  persons 
per  household  for  the  BCWD  community  vs.  the  county. 


TABLE  5-3 

YEAR  STRUCTURE  BUILT 


PERCENT 

1970-1980  17.2 
1960-1969  25.7 
1939  or  earlier  22.4 


The  mix  indicates  that  very  few  structures  were  built  after  the  1978  changes  in 
the  State  Plumbing  Code  when  water  conservation  measures  were  supposed  to  be 
included  in  all  new  construction. 


The  BCWD  community  is  22.7  square  miles  (1980)  or  13,764  acres.  Current  use 
of  land  (Table  5-4)  follows: 


i 


TABLE  5-4 

CURRENT  1975  LAND  USE 


ACRES 

PERCENT 

Residential 

4,949 

36 

Rural 

713 

Low  Density 

4,330 

Median  Density 

93 

High/Med.  Density 

0 

Industrial 

948.0 

7 

Gen.  Industrial 

499.2 

Limit.  Industrial 

314.7 

Office-Res. 

134.1 

Agricultural 

2,147 

16 

Cottmercial 

690.7 

5 

Business  Off. 

- 

Prof.  Off 

45.8 

Retail 

46.1 

General  Ccm. 

598.1 

Conmunity  Facilities 

2,403 

17 

Public 

2,088 

Semi-Pub. 

315 

Vacant 

2,626 

19 

TOTAL 

13,764 

100 

The  comnunity  has  cxjnsiderable  open  space  with  apparent  opportunity  for  growth; 
however,  these  are  fragile  environmental  areas  and  generally  lack  wastewater 
collection  facilities  and  sometimes  public  water  service. 


FUTURE  GROWTH  AND  DEVELOPMENT 
Population 

The  ECWD  community  grew  very  rapidly  between  1960  and  1980.  This  surge  of 
building  and  expansion  influenced  planning  throughout  the  area  and  generated 
projections  that  have  been  the  official  basis  for  planning  for  the  area  until 
recently.  The  SOTO  has  a  highly-qualified  planning  department,  and  regional 
plans  are  prepared  by  the  county  which  include  detailed  sub-area  components, 
including  the  BOO  area.  (See  Chapter  3  sections  "Growth  Projections"  and 
"Modifying  Growth  Projections"  for  background  information  on  use  of  available 
data.  Also,  see  Chapter  5,  Substep  6.1  where  an  example  method  is  presented  for 
modifying  projections.) 


The  conmunity  sees  itself,  as  do  developers,  as  an  ideal  area  for  future 
growth.  The  local  population  (Table  5-5)  is  projected  by  the  community  planners 
to  increase: 


BCWD  COMMUNITY  POPULATION 


-  65,000 


PERCENT  CHANGE  PER  DECADE 


L9, 

96 

34, 

il, 

16 

00 

50, 

10 

50, 

00 

Comnercial  and  industrial  developntent  opportunities  will  also  increase, 
given  the  industrial  nature  of  the  region  and  the  excellent  transportation 
network.  However,  this  development  represents  primarily  increases  in  business 
office  and  services  business  growth. 

Land  Use 

The  future  land  use  for  the  comnunity  is  viewed  as  short  range  (1985,  based 
on  1976  plan  docunent  information)  and  long-range  (year  2000) .  These  comnunity 
anticipated  land  use  changes  (Table  5-6)  are  presented  here. 

TABLE  5-6 
FUTURE  LAND  USE 


PRESENT  PERCENT  OF 

SHORT-RANGE  (1985) 

LONG  RANGE  (2000) 

TOTAL  AREA 

ACRE 

INCREASE 

ACRE 

INCREASE 

ACRES 

PERCENT 

ACRES 

PERCENT 

Residential 

36 

17m 

■T4.7 

I7W 

56,  A 

Rural 

636 

900 

Low 

193 

275 

PRD 

107 

240 

Low  Med. 

167 

160 

Med. 

90 

— 

Med-High 

21 

29 

Industrial 

7 

296 

9 

442 

12.6 

Gen.  Ind. 

275 

413 

Limit.  Ind. 

- 

— 

Office-Res. 

21 

29 

Agricultural 

16 

- 

5 

- 

Comnercial 

5 

68 

5.7 

96 

6 

Bus.  Off. 

19 

29 

Prof.  Off. 

44 

63 

Rental  Conv, 

5 

4 

Gen.  Comn. 

- 

- 

Comnunity 

Facilities 

17 

151 

18.6 

208 

20 

Public 

144 

197 

Sami -Pub. 

7 

11 

VeKrant 

19 

•• 

17 

0 

TOTAL 

100 

100 

100 

These  projected  future  growth  trends  indicate  significant  increases  in 
residential  development  and  small  increases  in  industrial,  ccmnercial  and  public 
land  uses  emd  declines  in  agricultural  and  veK^ant  land  areas. 

MATER  AM)  NASTEHATER  SYSTEMS 

The  BCM)  relies  on  local  groundwater  and  purc^sed  surface  water  supply. 
Services  are  also  provided  to  the  ccnmunil^  for  wastewater  treatment. 

Water  Supply 

The  BCM)  has  a  water  supply  system  that  relies  on  groundwater  and  surface 
water  to  meet  its  needs.  The  system  (fully  metered)  has  grown  over  the  past 
years,  as  required  increases  in  population.  Table  5-7  indicates  the  increas¬ 
ing  number  of  customers  and  water  use  from  1976  to  1980. 


TABLE  5-7 

ECWD  CUSTOMERS  AND  WATER  USE 


YEAR 

«  OF  ACCOUNTS 

TOTAL  WATER 
Thousands/Gal . 

AVER.  OONSUMP 
MGD 

PER  CAPITA  COMSUMP.l 
Galions/Capita 

1976 

9,545 

1,603,056 

4,391 

122 

1977 

9,611 

1,550,361 

4,247 

115 

1978 

9,824 

1,464,%6 

4,013 

108 

1979 

10,075 

1,420,918 

3,892 

104 

1980 

10,291 

1,583,353 

4,337 

115 

1  Based  on  interpolation  of  population  data  from  Table  5-1. 


These  historic  data  show  the  increasing  numbers  of  water  customers  (#  of 
Accounts) ,  an  8  percent  increase  in  the  5-year  period  from  1976  to  1980. 
Table  5-7  also  shows  the  effects  of  water  conservation  during  the  late  1970 's. 

Table  5-8  provides  additional  information  on  the  changes  in  customers  by 
user  class  and  water  demand  over  this  period. 


TABLE  5-8 

C3«3WTH  IN  CUSTOMER  CLASS  AOCX)UNTS  AND  DETAILS  OF  RESIDENTIAL  WATER  USE  (MCD) 


1976 

1977 

1978 

1979 

1980 

Residential 

87^ 

97^ 

9725? 

9712S‘ 

Res.  Water  Use  (MGD) 

(2.829) 

(2.273) 

(3.294) 

(2.656) 

(2.904) 

Ccmnercial 

757 

654 

676 

722 

736 

Industrial 

52 

60 

63 

50 

73 

No  Charge 

41 

43 

43 

43 

50 

^fcllti-Fami  ly 

6 

6 

6 

6 

6 

TOTAL 

9,545 

9,611 

9,824 

10,075 

10,291 

These  data  indicate  that  residential  accounts  increased  8.5  percent  over  the 
5-year  period.  The  commercial  and  industrial  accounts  increcuse  and  decrease 
according  to  business  cycle  fluctuations.  The  no  charge  accounts  are  municipal 
public  buildings,  churches,  fire  hydrants  and  schools  (metered  but  not  billed) 
and  show  the  increasing  public  use  of  water.  In  both  cases,  the  growth  in  total 
accounts  and  residential  accounts  suggest  that  water  use  in  the  cammunit^  is 
consistent  with  the  caimunity's  growth  expectations  of  about  20  percent  per 
decade. 

The  BOID  currently  uses  a  semi-annual  meter  reading  and  billing  program. 
Because  of  the  gross  quality  of  the  water  user  data,  little  information  is 
directly  available  on  indoor/outdoor  (^.,  seasonal  use). 

The  user  charges  have  increased  during  the  'past  5  years,  partially  as  a 
result  of  revenue  losses  associated  with  reduction  in  water  sales  during  the 
drought  period.  The  user  diarge  fees  over  the  1976  to  1980  period  are  presented 
in  Table  5-9. 

TABLE  5-9 

_ ECWD  WATER  USER  CHARGES _ 

YEAR  USER  CHARGE  ($/mOOSAND  GALLONS) 

1980  1.12  +  surcharge  (for  capital  improve.) 

1981  1.12  +  surcharge 

1982  1.12  +  surcharge 

1983  increasing  block  rate 

1984  increasing  block  rate 


In  1983  the  flat  rate  charges  ($1.12  per  thousand  gallons)  plus  an  increas¬ 
ing  block  rate  surcharge  were  replaced  with  increasing  block  rate  charges 
(grcduated)  for  blocks  of  25,000  gallons  consvxnption  per  six  month  period, 
beginning  at  $1.52A»000  gallons  and  increasing  to  $1.89Af000  gallons  (the 
highest  rate) . 

The  ECWD  currently  obtains  water  from  2-2,000  gallons  per  minute  wells 
(with  state  water  allocation  of  3.0  mgd)  and  purchases  an  additional  2.8  mgd  from 
a  nearby  community.  The  nearby  N.B.  community  has  an  excess  raw  water  supply  of 
3.9  mgd  and  could  supply  an  additional  3.0  mgd  to  the  ECWD.  As  a  result,  the  two 
communities  have  entered  an  agreement  for  4.0  mgd  to  be  purchased  (an  additional 
1.2  mgd,  price  $426.38A*gd) .  The  status  of  the  ECWD  supply  is; 

o  current  yield;  5.8  nqd 
o  future  yield;  7.0  mgd 

The  community  has  considered  the  possibility  of  drilling  additional  wells,  a 
proposal  which  was  rejected  by  the  state  and  resulted  in  the  "non-crises"  water 
conservation  project  in  1979  (described  later  in  Step  2;  ^^plicability) . 

The  ECM3  system  has  several  interconnections  with  neighboring  water  distri¬ 
bution  systems,  including; 


r 

f 

f 

f 
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o  Borough  of  S,  River 
o  Borough  of  M-Town 
o  N.B.  Conmunity 


(2)  six- inch  connects 
(2)  six- inch  connects 
(1)  30- inch  main 


The  system  has  three  elevated  storage  tanks  (1.5  mg,  1  mg  and  .5  mg)  distributed 
to  provide  needed  storage  and  pressure. 

Additional  water  that  will  be  available  to  the  BCWD  community  will  come  from 
state-developed  water  projects  (like  the  putch?ised  w-ife'r  n^w  -  -  ^  ■ 

augmait  the  community's  wells  (purchased  through  a  neighboring  conmunity  water 
system).  Current  state  water  charges  are  presented  in  Table  5-10. 


TABLE  5-10 

CURRENT  STATE  WATER  CHARGES 


FEES  TOR  STATE  WATER 

Allocation  Charges  $81.80/MCD 

Bond  repayment  charges  (to  1988)  23.59/1^ 

Bond  repayment  charges  (1988-2002)  14.07/HGD 

Standby  Service  Charges  (minimum  diarge) 

Late  payment  charges  (prime  +  2%) 


The  state  is  capable  of  selling  additional  water  from  the  existing  projects  and 
anticipates  no  future  projects  until  after  the  year  2000.  Two  projects  could  be 
considered  at  that  time;  State  1;  "C"  with  an  estimated  potential  supply  of  50 
mgd  and  State  2;  "S"  with  a  similar  potential  of  50-55  mgd. 

Although  feasibility  studies  have  been  done  on  these  projects  (in  the  early 
1970 's  and  in  the  1960 's,  respectively) »  no  current  costs  are  available. 

However,  state  personnel  believe  the  water  from  these  projects  will  be  at  least 
double  the  current  charges. 

The  BCWD  community  is  currently  building  an  expa:x3ed  water  intake  systan  to 
acconmodate  the  increased  water  purchases  from  the  nearby  community  to  increase 
its  available  suf^ly  to  7.0  ngd. 

A  Federal  project  is  also  under  consideration  for  the  BCWD  community  and  the 
surrounding  region.  The  project  "FED-tAKE"  is  designed  to  provide  water  supply, 
flood  control  and  recreation  benefits.  The  water  suj^ly  storage  is  25,600  AF, 
with  an  average  Non-Federal  annual  cost  of  $3,720,000  construction  and  $48,000 
for  annual  operation  and  maintenance. 

Sewer  System 

The  BCWD  community  is  a  manber  of  a  regional  wastewater  collection  and 
treatment  system.  The  conmunity  is  responsible  for  its  own  collection  system  and 
has  created  a  local  BCWD  Sewerage  Authority  to  bill  customers  for  their  contribu¬ 
tion  to  the  regional  systan. 
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The  regional  system  serves  25  cxjtrnunities  with  a  combined  population  of 
600,000  people.  The  BCWD  ccnmunity  represents  about  6  percent  of  the  current 
system  flows.  The  flows  to  the  regional  treatment  plant  vary  considerably  from 
80-85  mgd  (dry  day  flow)  to  about  200  mgd  (wet  day  flow).  In  the  near  future, 
the  regional  vgastewater  authority  will  increase  its  service  area  by  adding  two 
more  communities  with  combined  dry  flows  of  about  14  mgd  and  wet  flows  of  70 
mgd.  The  system  is  affected  by  significant  Infiltration  and  Inflow  (I&I) 
problems. 

ECWD  raOCEDURES  MANUAL  APPROACH 

This  section  presents  the  Procedures  Manual  approach  for  the  Level  2 
example.  This  example  (like  the  Level  1  analysis)  also  addresses  a  situation 
where  data  are  deficient.  The  community  has  developed  some  planning  reports 
which,  although  very  optimistic  in  terms  of  future  growth  potential,  are  based  on 
acceptable  methods  local  and  county  planners  curx3  are  similar  to  previous 
broader-regional  studies  that  show  growth.  The  conmunity  has  experienced  drought 
emergencies  in  the  past,  and  residual  effects  of  these  progreans  are  still  affect¬ 
ing  water  use. 

The  methods  of  analysis  used  for  Level  2  are  more  reliant  in  this  case  on 
"local”  information  than  data  frcxn  generalized  literature.  Where  literature 
values  are  synthesized  for  the  BOND  analysis,  geograj^ic  weighting  was  used  to 
inprove  the  applicability  to  the  situation. 

STEP  1;  Universe  of  Water  Conservation  Measures 

Table  5-11,  Potential  Water  Conservation  Measures,  serves  as  a  Summary  Table 
for  the  analysis  in  Steps  1-4.  Each  of  the  water  conservation  measures  d^cribed 
in  Appendix  A  was  evaluated  as  to  its  "applicability",  "technical  feasibility" 
and  "social  acceptability".  A  list  of  potential  water  conservation  qptions 
results  from  this  screening  process.  Each  of  these  measures  has  a  chance  for 
inplementation  as  a  part  of  long-term  and  contingency  plan  program  to  reduce 
water  use. 


REGULATION 

LONG-TERM 

Federal  &  State  Laws  &  Policies 


A. 

Federal  Laws  and  Policy 

No 

B. 

State  Policy 

No 

1. 

Plumbing  Code 

Yes 

2. 

Other  Policy 

No 

Local  Codes  &  Ordinances 

A. 

Plumbing  Codes  for  New  Structures 

1. 

Low-flow  showerheads 

No 

F 

Yes 

2. 

Shower  flow  restrictors 

No 

F 

Yes 

3. 

Toilet  dams 

No 

F 

Yes 

4. 

Displacement  devices 

No 

F 

Yes 

5. 

Flush  mechanisms 

No 

F 

Yes 

6. 

Low-flush  toilets 

NO 

F 

Yes 

7. 

Pressure  toilets 

Yes 

F 

8. 

Dual-flush  toilets 

Yes 

F 

Yes 

9. 

Faucet  aerators 

Yes 

F 

Yes 

10. 

Faucet  restrictors 

No 

F 

Yes 

11. 

Pressure  reducing  valves 

Yes 

P 

Yes 

12. 

Service  line  restrictors 

No 

F 

Yes 

13. 

Insulated  hot  water  lines 

Yes 

F 

Yes 

14. 

Pre-mixed  water  systems 

Yes 

F 

Yes 

(thermostatic  mixing  valves) 

15. 

Low  water-using  clothes  washers 

Yes 

F 

Yes 

16. 

Low  water-using  dishwashers/ 

Yes 

F 

Yes 

appliances 

17. 

Dry  composting  toilets 

Yes 

F 

Yes 

18. 

Grey  water  systems  (reuse) 

Yes 

P 

Yes 

19. 

Leakage  repair  (private  systems) 

Yes 

F 

Yes 

20. 

Industrial  recycle 

Yes 

F 

Yes 

Plumbing  Codes — retrofitting 

1. 

Low-flow  showerheads 

Yes 

F 

Yes 

2. 

Shower  flow  restrictors 

Yes 

F 

Yes 

3. 

Toilet  dams 

Yes 

F 

Yes 

4. 

Displacement  devices 

Yes 

F 

Yes 

5. 

Flush  mechanisms 

Yes 

F 

NA 

6. 

Low- flush  toilets 

Yes 

F 

NA 

7. 

Pressure  toilets 

Yes 

F 

NA 

8. 

Dual-flush  toilets 

Yes 

F 

NA 

9. 

Faucet  aerators 

Yes 

F 

Yes 

10. 

Faucet  restrictors 

Yes 

F 

Yes 

11. 

Pressure-reducing  valves 

Yes 

F 

NA 
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TABLE  5-11  (CONTINUED) 

WATER  CONSERVATION  MEf^URES;  BCWD/LEVEL  2 


>7^ 


WATER  CONSERVATION  MEASURES 


APPLICABLE 


TECH. 

FEASIBLE 


SOCIALLY 

ACCEPTAKiE 


12. 

Service  line  restrictors 

Yes 

13. 

Insulated  hot  water  lines 

Yes 

14. 

Pre-mixed  water  systems 

Yes 

(thermostatic  mixing  valves) 

15. 

Low  water-using  clothes  washers 

Yes 

16. 

Low  water-using  dishwashers/ 

Yes 

appliances 

17. 

Dry  conposting  toilets 

Yes 

18. 

Grey  water  systems  (reuse) 

Yes 

19. 

Leakage  repair  (private  systems) 

Yes 

20. 

Industrial  recycle 

Yes 

C. 

Sprinkling  Ordinances 

1. 

Alternate  day 

Yes 

2. 

Time  of  Day 

Yes 

3. 

Hand-held  hose 

Yes 

4. 

Drip  irrigation  techniques 

Yes 

D. 

Changes  in  Landscape  Design 

Yes 

E. 

Water  Recycling 

No 

Restrictions 

A.  Rationing 

1.  Fixed  allocation 

2.  Variable  percentage  plan 

3.  Per  capita  use 

4.  Prior  use  basis 

B.  Restrictions  on  Specific  Uses 

1.  Recreational  uses 

2.  Conmercial  &  Industrial  uses 

3.  Car  washing 

CONTINGENT  (For  Declared  Drought) 
Local  Codes  &  Ordinances 


A.  Sprinkling  Ordinances 

B.  Water  Recycling 

Restrictions 


A.  Rationing 

1.  Fixed  allocation 

2.  Variable  percentage  plan 

3.  Per  capita  use 

4.  Prior  use  basis 

B.  Restrictions  on  Specific  Uses 

1.  Recreational  uses 

2.  Conmercial  &  Industrial  uses 

3.  Car  Washing 
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TABLE  5-11  (CONTINUED) 

WATER  CONSERVATION  MEASURES;  BCWD/LEVEL  2 


TECH. 

SOCIALLY 

WATER  CONSERVATION  MEASURES 

APPLICABLE 

FEASIBLE 

ACCEPTABLE 

MANAGEMENT 

LONG-TERM 


Leak  Detection 

No 

F 

NA 

Rate-Makinq  Policies 

A.  Metering 

No 

F 

NA 

B.  Rate  design 

1.  Marginal  cost  pricing 

Yes 

(partial)  F 

NA 

2.  Increasing  block  rates 

No 

F 

No 

3.  Peak  load  pricing 

Yes 

F 

NA 

4.  Seasonal  pricing 

Yes 

F 

No 

5.  Summer  surcharge 

Yes 

F 

NA 

6.  Excess  use  charge 

Yes 

F 

NA 

Tax  Incentives  &  Subsidies 

Yes 

F 

Yes 

OONTINGEWT 

Rate-Making  Policies 

A.  Rate  design 

1.  Marginal  cost  pricing 

Yes 

F 

NA 

2,  Increasing  block  rates 

Yes 

F 

No 

3.  Peak  load  pricing 

Yes 

F 

NA 

4.  Seasonal  pricing 

Yes 

F 

NA 

5.  Sumner  surcharge 

Yes 

F 

NA 

6,  Excess  use  charge 

Yes 

F 

NA 

EDUCATION 

LONG-TERM 

Direct  Mail 

Yes 

F 

Yes 

News  Media 

Yes 

F 

Yes 

Personal  Contact 

Yes 

F 

Yes 

Special  Events 

Yes 

F 

Yes 

CONTINGENT 

Direct  Mail 

Yes 

F 

Yes 

News  Media 

Yes 

F 

Yes 

Personal  Contact 

Yes 

F 

Yes 

Special  Events 

Yes 

5-11 

F 

Yes 
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APPLICABLE; 

"Yes" 

"No" 


EXX)TNOTES;  TABLE  5-11 


^3pli  cable 

Currently  in  use  (1)  Required  by  utility  policy,  (2)  Required 
by  state  or  local  plumbing  code,  (3)  Required  by  some  other 
authority,  or  (4)  Requested  for  voluntary  iirplementation 
(ie.,  "No  (1)"  means  currently  in  use,  eis  a  result  of  utility's 
authority.  "No  (14)"  means  utility  authority  and  voluntary). 


TECHNICALLY  FEASIBLE; 

F  Not  in  use,  but  technically  feasible  (will  not  adversely  affect 

water  use  (other  than  flow  reduction  if  implemented) .  For 
exanple,  a  sector  of  a  water  service  area  has  low  water  service 
pressure,  and  flow  restrictors  will  adversely  affect  use.  Such 
devices  are  not  technically  feasible. 

P  Not  in  use,  but  potentially  technically  feasible  once  possible 

small  technical  obstacles  to  implanentation  are  overcome. 

SOCIALLY  ACCEPTABLE; 

"Yes"  or  "No"  Based  on  analysis  of  social  acceptability,  measure  is 
acc^table  to  public. 

NA  Not  available. 


STEP  2; 


jlicabilitv 


The  BCWD  has  had  scxne  experience  with  water  conservation.  In  the  late 
1970 's,  the  comnunity  implanented  a  program  to  reduce  water  use  through  conserva¬ 
tion.  This  program  was  not  motivated  by  drought,  but  in  response  to  a  denial  by 
state  government  of  the  township's  application  to  sink  a  third  deep  well  into  an 
already  highly  used  aquifer.  This,  in  conjunction  with  municipal  forecasts  of 
increasing  growth  (50  percent  increase  in  population  by  the  year  2000) ,  provided 
the  impetus  for  a  "limited"  water  conservation  program. 

In  1980,  the  region  entered  a  period  of  severe  drought.  By  Executive  Order, 
the  Governor  mandated  a  number  of  conservation  measures  for  coimunities  affected 
by  the  drought,  including  the  BCWD.  In  addition,  in  1977,  the  state  adopted  the 
National  Standard  Plumbing  Code  which,  as  of  1978,  includes  an  appendix  on  water 
conservation  for  all  new  construction.  The  code  requirements  are  enforced  by 
local  plumbing  inspectors  who  are  licensed  by  the  state.  Inspectors  are  supposed 
to  review  building  plans  for  all  new  construction  as  part  of  a  permit  applica¬ 
tion  process. 

Permit  applications  should  include  vendor  and  water  flow  information.  Based 
on  local  observations,  the  program  is  only  partially  implemented.  The  higher 
cost  of  water  conservation  equipment  provides  an  incentive  to  use  non-water 
conserving  devices  instead,  and  local  inspectors  "look  the  other  way." 


As  a  result  of  these  actions,  some  water  conservation  meeisures  have  been 
partially  in^lennented  through  mandatory  and  voluntary  efforts,  including: 

Late  1970 *s  Program  in  BCWD 

Pilot  Program  (free  kits  to  564  water  customers) 
o  toilet  dens 
o  low-flow  cierators 

o  instructions  on  installation  of  water-saving  devices 
o  booklet  on  water-saving  tips 
o  low-flow  showerhead  (part  only) 

Phase  I  Program  (free  kits  to  564  water  customers) 
o  three  toilet  dams 
o  low-flow  aerators 

o  plastic  flow-reducing  button  for  existing  faucet  aerator 
o  plastic  flow-reducing  control  shower  insert 
o  water  conservation  brochure 


State  PluRdainq  Code 


o  toilet  maximum  flow  3.5  gal/flush 
o  urinal  maximun  flow  1.5  gal/flush 
o  sink  faucets  maximum  flow  2.75  gal/Vninute 
o  showerhead  maximun  flow  2.75  gal/minute 

Drought  Executive  Order 


These  recent  actions  and  their  impact  on  the  applicability  of  various  water 
conservation  options  are  sunmarized  in  Table  5-12.  With  regard  to  water  conser¬ 
vation  in  new  construction,  several  potential  options  still  remain,  including 
specification  of  dual  flush  toilets,  low  water-using  appliances  and  increeised 
water  reuse,  as  well  as  improved  use  of  the  existing  (or  a  local  version  of)  the 
State  Water  Conservation  Plumbing  Code. 

With  regard  to  retrofitting  existing  water  systems,  a  snail  residual  of 
water  conservation  measures  currently  exists  as  a  result  of  previous  conservation 
efforts  taken  by  customers  (measures  indicated  as  not  applicable  at  this  time  in 
Table  5-11).  Although  no  primary  data  are  available  on  how  many  devices  are 
still  in  place,  research  by  a  local  university  was  conducted  and  reported  in 
national  publications  on  the  effectiveness  of  the  progran,  including  proportions 
of  households  installing  water-saving  devices  for  the  Pilot  and  Phcise  I  pro¬ 
jects.  In  addition,  the  following  tabulation  includes  estimates  of  the  current 
residual  of  those  programs  and  the  residual  from  recent  drought  actions. 

Table  5-12  presents  information  on  the  numbers  of  units  and  percent  instal¬ 
lation  (coverage  factors)  for  the  water  conservation  project  which  was  conducted 
in  two  parts  (Pilot;  134  customers,  and  Phase  I;  564  customers),  and  the 
drought  of  1980.  Based  on  information  obtained  from  the  university  researcher 
who  conducted  the  water  conservation  project,  only  20  percent  of  households  where 
water  conservation  devices  were  installed  during  the  project  are  still  using 
those  devices.  Information  in  Table  5-12  includes  coverage  (percent  installation 
during  the  project)  and  the  sales  and  distribution  of  water-saving  devices  during 


the  drought  (all  of  which  were  assumed  to  be  installed) .  According  to  the 
journal  article  pr^)ared  the  university  researcher  describing  the  ECWD's 
experience  with  water  conservation  measures,  "the  sale  of  low-flow  aerators 
increased  front  a  rate  of  10  per  we^  to  more  than  180  per  week.  Sales  of 
shower- flow  control  devices  (plastic  flow  restrictors)  increased  front  20  per  week 
to  almost  340,  toilet  dants  from  5  to  180,  and  showerheads  front  about  4  to  75  per 
week." 

The  effect  of  time  and  the  assumed  20  percent  of  units  still  in  use  resulted 
in  an  estimate  of  how  many  units  and  percent  of  the  BCWD  customer  base  that 
still  use  the  devices.  Toilet  dams  and  faucet  flow  restrictors,  3  percent  and  4 
percent  of  the  customer  base,  respectively,  are  the  largest  residuals  with 
aerators  at  about  2  percent.  Shower- flow  controls  and  low-flow  showerheads  are 
less  them  1  percent. 


STEP  3;  Technical  Feasibility 

The  water  conservation  measures  in  Table  5-11  were  screened  to  determine  if 
they  are  technically  feasible  (F)  or  potentially  technically  feasible  (P) ,  based 
on  knowledge  of  the  measures  and  of  aspects  of  the  BCWD  water  system  that  could 
affect  their  function. 

Although  some  long-term  regulation  measures  on  the  list  of  options  consider¬ 
ed  for  new  construction  are  not  normally  combined  with  other  similar  options 


(ie.r  toilet  dams  and  toilet  displacement  devices  and  the  existing  state  and 
local  programs  which  require  use  of  low-flow  toilets  and  showerheads) ,  the 
technical  feasibility  of  certain  options  is  not  impaired  if  they  can  be  used 
(technically)  in  the  BOND  system.  However,  these  devices  are  evaluated  to  be  not 
af^licable.  With  regard  to  retrofitting  existing  systans,  some  experience  with 
displacement  devices  cind  flow  restrictors  is  not  considered  to  be  a  restriction 
on  the  applicability,  and  these  previously  used  measures  and  substitute  measures 
are  considered  applicable  and  technically  feasible  (F) . 


For  long-term  water  conservation,  water  recycling  (use  of  renovated  waste- 
water  for  irrigation)  is  not  feasible.  New  state  regulations  provide  restric¬ 
tions  on  recharge  of  groundwater  aquifers  with  wastewater  as  a  means  of  control¬ 
ling  the  quality  of  highly-used  groundwater  supplies.  Other  restrictive  and 
contingent  measures  are  considered  feasible.  Some  of  the  contingent  measures 
have  been  used  previously  (inplemented  by  order  of  the  State  Governor)  and  will 
probe±>ly  be  used  again  in  that  manner. 

The  EOfID  has  recently  set  a  goal  to  reduce  leakage  in  their  water  system. 
The  reduction  in  water  loss  from  this  program  is  reflected  in  the  baseline  water 
demand  projections.  This  option  is  not  available  for  use  in  a  new  program. 
Metering  is  required  by  state  and  local  authority,  and  the  coninunity  is  99.9 
percent  metered.  An  increasing  block  rate  water  pricing  policy  has  been  in 
effect  since  1983.  Previously,  a  uniform  block  rate  structure  was  in  effect 
through  1980  and  then  through  1982  with  a  capital  surcharge  v*iich  was  added  to 
compensate  for  revenue  losses  during  the  1980  drought/water  conservation  pro¬ 
gram.  Non-technical  obstacles  are  apparent  to  the  use  of  restrictive  measures 
and  contingent  measures  (during  declared  drought) . 

An  education  program  is  in  effect  in  the  BCWD  service  area.  Fliers  are  sent 
to  customers  occasionally  along  with  bills  to  promote  interest  in  water  conserva¬ 
tion.  During  the  non-drought  water  conservation  program  in  the  late  1970 's  (for 
the  purpose  of  capital  expenditure  reduction)  and  following  in  the  drought  of 
1980,  an  education  program  helped  to  reduce  water  consumption. 

STEP  4;  Social  Acceptability 

Public  attitudes  toward  water  conservation  measures  have  been  partially 
demonstrated  in  the  BCWD's  jurisdiction.  The  recent  water  conservation  project 
undertaken  during  1979-1980,  which  was  motivated  by  non-drought  water  use 
reduction  objectives,  and  the  subsequent  drought  in  198r;,  provide  some  local 
information  on  social  acceptability  of  selected  water  conservation  measures. 
This  information,  in  conjunction  with  the  literature  survey  that  was  conducted 
for  the  Levels  1  and  2  analyses,  provides  the  basis  for  evaluating  the  social 
acceptability  of  water  conservation  measures  for  the  BCWD. 

Based  on  the  literature  search  (see  Appendix  B,  Table  B-2),  numerous  water 
conservation  measures  are  potentially  socially  acceptable.  In  addition,  the  BCWD 
has  1vk3  local  experience  with  water  conservation  programs  that  were  implemented 
at  the  state  and  local  levels.  Acceptance  of  seme  of  these  measures  has,  and 
other  have  not,  been  reported  in  the  literature. 


In  Table  5-11,  the  analysis  shows  social  acceptance  (Yes)  for  all  plumbing 
code  options  for  new  construction,  although  some  of  the  measures  are  already  in 
use  (Partially) .  With  regard  to  retrofitting  existing  construction  with  water 
conservation  measures,  however,  indication  of  social  acceptance  is  sporadic  in 
the  literature.  Local  experience  has  shown  the  public's  willingness  to  use  the 
simpler  devices  (^. ,  toilet  dams  and  faucet  aerators)  and  has  shown  less 
willingness  to  use  "more  difficult  to  install"  devices  (i^. ,  low-flow  showerheads 
and  faucet  flow  restrictors),  as  indicated  in  Table  5-12  for  the  Pilot  and  Phase 
I  projects.  Under  local  authority  requirements,  the  BCWD  service  area  has  beccme 
acquainted  with  ("accepts")  leakage  repair  and  industrial  recycling. 

As  a  result  of  widespread  drought,  the  state  used  per  capita  water  alloca¬ 
tions  (50  gpcd)  to  extend  use  of  limited  water  supplies,  and  the  community  is 
fully  metered. 

Sunmary  of  Steps  1-4  Screening 

As  a  result  of  the  analysis  undertaken  in  Steps  1-4,  a  long  list  of  water 
conservation  measures  have  been  identified  and  reduced  to  a  list  of  measures  that 
are  applicable,  technically  feasible  and  socially  acceptable.  These  measures 
have  a  good  probability  of  achieving  water  conservation  because  they  are  techni¬ 
cally  compatible  with  the  ECWD  water  system  and  will  be  acceptable  to  the 
public.  The  measures  that  have  passed  through  this  screening  are  evaluated  for 
other  aspects  of  their  effectiveness  in  subsequent  steps.  The  screened  measures 
include: 


TABLE  5-13 

SU^WARY:  BCWD  MEASURES  FROM  SCREENING  STEPS  1-4 


LONG-JTERM  MEASURES 

1.  Enforcement  of  the  requirements  of  the  state  adopted  water 
conservation-oriented  building  code. 

2.  Availability  and  encouragament  of  the  use  of  pressure  toilets. 

3.  Distribution  of  toilet  leak  detection  kits  and  encouragement  of 
elimination  of  detected  leaks. 

4.  Reinforcement  of  previous  program  for  the  retrofitting  of  water¬ 
saving  devices  (toilet  dams,  low-flow  showerheads  and  faucet 
aerators) . 

CONTINGENT  MEASURES 

5a.  Mandated  restricted  water  use  limitations. 

5b.  Rationing  program  in  addition  to  restricted  uses  (when  necessary) 


STEP  5:  Implementation 


The  conmunity  has  taken  an  active  part  in  planning  its  future  in  the  past, 
including,  for  example,  the  development  of  the  Comprehensive  Master  Plan  and  a 
Comprehensive  Master  Plan  Water  Plan  Amendment  adopted  respectively  in  1976  and 


1978.  The  process  of  developing  these  plans  involved  the  interaction  of  the 
Mayor,  Township  Council,  Planning  Board,  citizen  study  comnittees,  review 
coimittees  and  consultants.  The  comnnunity  has  developed  goals  and  objectives 
for  these  plans  and  has  integrated  its  planning  process  into  the  regional  plans 
pr^>ared  and  adopted  the  County  Planning  Board.  This  process  provides  the 
needed  basis  for  inplsnentation  of  the  proposed  water  conservation  program  that 
could  be  utilized  by  the  BCWD  connunity. 

A  conservation  plan  resolution  would  be  approved  by  the  Comnunity  Planning 
Board  and  the  Township  Council  and  then  in^lanented  the  BCWD  and  community 
inspectors  and  authorities.  Each  measure  would  be  implanented  as  follows: 

Measure  1 

The  State  Building  Code  requires  the  use  of  water-saving  fixtures  in 
all  new  constructiai.  Among  its  features,  the  code  restricts  the  quantity  of 
water  per  toilet  flush  to  less  than  3.5  gallons  and  the  maximun  flow  rate  from 
showers  auid  faucets  to  3.0  gpm.  The  code  has  been  in  existence  in  the  state 
since  1978,  however,  it  has  not  been  effectively  enforced  within  the  BOID 
according  to  local  observations.  The  water  conservation  program  thus  requires 
the  local  building  and  plumbing  codes  to  abide  by  the  state  code  and  for  the 
local  governnnent  to  enforce  the  code  during  licensing  and  permitting.  Reductions 
in  water  use  due  to  this  measure  would  occur  in  interior  residential,  commercial, 
industrial,  and  public  use  sectors. 

This  measure  would  be  implemented  through  the  ccimiunity  government.  The 
Township  Council  and  Planning  Board  will  structure  a  program  which  will  utilize 
the  water  utility  for  oversight  of  new  construction  to  assure  that  plans  are 
developed  using  approved  water-conserving  devices.  This  procedure  will  be  used: 

1.  Water  utility  will  be  informed  of  new  building  permits  or  substantial 
improvements  to  existing  structures. 

2.  Either  a  new  water  planning  group  will  be  created  in  addition  to 
the  existing  meter,  production  and  maintenance  activities,  or  the 
responsibilities  for  water  system  planning  and  inspections  will 
be  undertaken  by  an  existing  activity. 

3.  Plans  submitted  for  building  permits  will  be  reviewed  and  approved 
by  the  water  utility,  and  a  construction  inspection  will  be  made 
to  assure  ccmpliance. 

4.  Occupancy  permits  will  be  withheld  from  structures  that  are  not 
in  ccnpliance. 

Measure  2 

The  BCWD  previously  investigated  the  potential  use  of  pressure  toilets 
during  an  experimental  project  that  evaluated  the  process  and  determined  that 
this  measure  could  be  effectively  used.  It  is  proposed  that  pressure  toilets  be 
available  as  an  alternative  to  standard  flush  toilets  and  that  their  use  be 
promoted.  Pressure  toilets  use  compressed  air  to  assist  in  the  flushing  action 


and  generally  restrict  water  use  to  less  than  1  gallon  per  flush.  They  may  or 
may  not  be  deigned  to  operate  similarly  to  conventional  toilets  and  may  involve 
moidif ication  of  user  habits.  Reductions  from  pressure  toilets  occur  only 
in  the  interior  residential,  conmercial,  £0x3  public  water  use  categories. 

The  use  of  pressure  toilets  c£in  be  implanented  by  the  BCWD  in  two  ways;  (1) 
available  as  a  voluntary  application  for  replacement  of  existing  toilets  eind  for 
new  construction,  or  (2)  incorporated  into  the  Measure  1  requirements  for 
building  code  enforcement.  The  second  option  would  ensure  greater  use  of  these 
devices.  This  either  voluntary  or  mandatory  approach  will  require  promotional 
efforts  by  the  utility  to  demonstrate  the  effectiveness  of  this  device  and 
compatibility  with  local  habits  and  preferences. 

Measure  3 

Toilet  leak  detection  and  repair  requires  a  concerted  effort  to  discover 
and  eliminate  leakage  in  toilets.  The  most  common  techniques  are  the  use  of 
dye  tablets  or  food  coloring.  Ihe  toilet  leak  repair  conservation  measure  would 
achieve  reductions  as  a  result  of  advertising,  publicizing,  and  distributing  dye 
tablets,  etc.,  (ie.,  not  from  the  normal  leak  repair  that  is  expected  without  any 
by  a  management  agency) .  Reductions  from  toilet  leak  repair  occur  only  in 
the  interior  residential,  conmercial,  and  public  use  sectors.  The  water  utility 
can  make  free  dye  kits  available  as  a  bill  insert  at  little  cost  to  assist 
the  local  residents  in  locating  leaks.  These  kits  are  easy  to  use  and 
effective.  Instructions  are  included  in  packets  to  identify  typical  toilet  leak 
problems  and  solutions.  (A  one-time  service  could  also  be  available  upon  request 
for  a  utility  maintenance  person  to  inspect  plumbing  systems  and  make  minor 
repairs.  This  method  is  used  in  other  systems,  however,  it  was  not  evaluated 
here.) 

Measure  4 

A  pilot  program  of  retrofitting  water  conserving  devices  was  previously 
undertaken  ly  the  BCWD.  This  modest  program  served  to  demonstrate  the  potential 
for  carrying  out  a  more  thorough  effort  and,  thus,  continued  retrofitting  of 
toilet  d£ms,  low-flow  showerheads,  and  faucet  aerators  is  included  as  a  possible 
conservation  program  elennent.  However,  in  order  to  keep  the  analysis  of  the 
newly- inplanented  conservation  program  s^>arate  from  any  reduction  achieved 
previously,  the  impact  of  the  earlier  retrofit  program  was  first  applied  to  the 
water  use  projections  in  Substep  6.1.  This  resulted  in  a  disaggregated  water 
demand  that  included  the  effect  of  the  pilot  retrofit  program  and,  thus,  served 
as  the  basis  for  analysis  of  the  proposed  conservation  program.  This  measure 
can  be  iiqplemented  through  the  vmter  utility  as  was  previously  done. 

Measure  5 

The  contingency  measures  proposed  for  response  to  a  temporary  water 
emergeny  include  (a)  mandatory  restrictions  on  non-critical  water  uses  and/or  the 
inplementation  of  a  (b)  rationing  program  under  severe  conditions.  The  restrict¬ 
ed  use  measure  includes  limits  up^  the  use  of  outdoor  watering,  the  banning  of 
unnecessary  outdoor  use  and  commercial,  tainicipal,  and  industrial  restrictions  on 
uses  such  £us  car  washing,  washing  down  facilities,  etc.  Reductions  from  the 
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restricted  use  measure  occurs  in  exterior  residential,  comnercial,  industrial, 
emd  public  water  use  categories.  Rationing  can  be  applied  when  a  temporary  water 
emergency  proceeds  to  the  point  that  more  severe  restrictions  are  required.  In 
the  ECWD,  rationing  can  be  accomplished  by  enforcing  a  specific  amount  of  water 
use  per  customer  and  levying  fines  or  extra  charges  for  non-compliance. 

Actions  for  mandatory  restrictions  or  rationing  will  require  passage  of 
resolutions  by  the  Town  Council.  The  water  utility  would  establish  the  level  of 
restrictions  or  rationing  required,  and  action  would  be  taken  by  the  Council  to 
authorize  the  reductions.  The  water  utility  would  monitor  the  measure's  effects 
and  recommend  enforcanent,  if  needed. 


STEP  6;  Effectiveness 


The  effectiveness  analysis  for  the  BCWD  community  consists  of  four  Substeps 
and  evaluations: 

Subst^  6.1  Disaggregated  Water  Demand  Forecasts 
Substep  6.2  Determine  Fraction  of  Water  Demand  reduction 
Subst^  6.3  Determine  Coverage 
Subst^  6.4  Analysis  of  Effectiveness 

Substep  6.1  Disaggregated  Water  Demand  Forecasts 

The  EO®  community  has  developed  a  Comprehensive  Master  Plan  (adopted  in 
1976)  and  a  Comprehensive  Master  Plan  Water  Plan  Amendment  (adopted  in  1978). 
These  plans  were  prepared  to  assist  the  BOND  community  in  dealing  with  complex 
future  development  issues.  The  Master  Plan  was  developed  within  the  context  of 
regional  plans  for  the  larger,  county  area  and  is  consistent  with  the  views  of 
growth  that  were  mutually  felt  to  be  possible  for  the  area.  The  water  demand 
forecasts  for  the  ECHO  were  prepared  based  on  base  data  obtained  from  these 
planning  documents.  (For  demonstration  purposes,  to  illustrate  a  common  problem 
in  water  demand  forecasting,  the  E^TO  forecasts  may  be  criticized  as  overly 
optimistic,  and  current  debate  has  not  resolved  the  issue.)  Methods  are  suggest¬ 
ed  for  altering  the  projection  to  levels  that  are  consistent  with  possible 
changes  in  planning  assumptions.  (See  Chapter  3,  GENERAL  ISSUES,  "Modifying 
Growth  Projections".  A  method  and  example  for  modifying  projections  is  presented 
at  the  end  of  Substep  6.1.) 

The  water  danand  projections  were  developed  in  two  stages.  Stage  1 — based 
on  future  connection  projections  and  water  use  per  connection  projections,  and 
Stage  2 — based  on  Stage  1  results  and  the  impact  of  an  existing,  recently 
implemented  limited  Pilot  and  Phase  1  water  conservation  program  that  continues 
to  reduce  future  vmter  uses  (ie..  Stage  1  calculations  do  not  include  the  recent 
water  conservation  effects) . 

Stage  1:  Stage  1  describes  the  methodology  employed  to  produce  disaggregat¬ 
ed  water  demand  forecasts  for  the  EOID  and  consists  of  four  parts.  Part  I 
describes  the  method  used  to  project  the  nunber  of  connections  in  each  custcmer 
class.  Part  II  describes  the  method  used  to  project  water  use  per  connection. 
Part  III  describes  the  method  used  to  project  mean  annual  total  water  use.  Part 
IV  describes  the  method  used  to  project  peak  daily  water  use. 


■ 
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Part  I 


Step  1:  Project  population  and  econcniic  activity 

Uxi,  mediun,  and  high  pc^lation  growth  rate  projections  were  obtained 
from  the  local  planning  eigaicy.  These  projections  were  available  for  the  years 
1990  and  2000.  Ihe  growth  rate  trends  t^icdi  diaracterized  these  projections  were 
analyzed  in  order  to  estimate  low,  medium,  and  high  growth  rates  for  the  period 
2000-2030.  The  cuinual  growth  rates  used  are  presented  in  Ted^le  5-14. 


TABLE  5-14 

BCWD  ANNUAL  GROWTH  RATES 


IT»10D 

LOW 

MEDIUM 

HIGH 

1980-90 

0.6 

1.9 

1.4 

2000-30 

1.0 

1.2 

1.4 

Economic  activity,  as  indicated  nimber  of  employees,  in  the  conmercial, 
industrial,  and  public  (no  charge)  sectors  was  eissumed  to  grow  in  proportion  to 
population. 


St^  2:  Project  number  of  connecti<»is 

The  BCWD  recognizes  five  customer  classes.  SFR  (single  family  residential) , 
MFR  (multi-family  residential) ,  OOMM  (commercial) ,  IND  (industrial)  and  NO  CHARGE 
(public  uses) .  The  mxnber  of  connections  in  each  class  wais  estimated  for  the 
base  year  (1980)  in  the  following  way: 

The  actual  number  of  single  family  residential  and  multi- 
family  residential  connections  recorded  by  the  water  utility 
in  1980  were  used  without  adjustment. 

Utility  records  revealed  sharp  year-to-year  fluctuations 
between  1976  and  1980  in  the  ntinbers  of  commercial  and 
industrial  connections.  Therefore,  a  linear  trend  line 
vies  fitted  to  eacdi  of  these  categories  euid  1980  values 
were  read  from  those  trend  lines. 

The  number  of  connections  (Table  5-15)  in  each  customer  class  was  projected  to 
grow  in  direct  proportion  to  population  and  employment  throughout  the  planning 
period.  Analysis  of  the  BCWD  historical  data  provided  no  basis  for  projecting 
changes  in  >K>us^old  size,  changes  in  land  use  (ratio  of  single  family  to 
multi-family  dwelling  units) ,  or  changes  in  enqployment  per  household.  Analysis 
of  a  more  complete  data  set  might  have  indicated  such  changes. 


step  2:  E’roject  Mean  Future  Water  Use 


The  E04D  instituted  a  rate  change  after  the  1976-1980  pericxi  for  tdiich  data 
were  used  to  determine  base  year  water  use  for  each  customer  class.  The  effect 
of  that  rate  increase,  v^ich  raised  the  marginal  cost  of  water  from  $1.12  per 
thousand  gallons  to  $1.62,  $1.89,  $1.77,  and  $1.52  for  single  family  residential, 
multi-family  residential,  commercial,  and  industrial  customers  respectively 
(based  upon  the  new  rate  schedule  and  the  mean  monthly  consunption  for  each 
class)  was  considered  in  projecting  future  water  use.  To  do  so,  an  estimation 
equation  was  of  the  form: 


Q  =  A  *  pe 

v^re  Q  =  mean  annual  water  use  per  connection,  P  =  the  marginal  price  of  water, 
e  3  the  price  elasticity  of  water,  and  A  =  a  constant  term  which  must  be  deter¬ 
mined  empirically.  The  price  elasticity  of  water  was  assumed  to  be  0.2  -  0.2P 
for  indoor  residential  use  and  0.2  -  0.6P  for  outdoor  residential  use.  Both 
commercial  and  industrial  water  use  were  assumed  to  be  insensitive  to  price  (e  = 
0) .  The  value  of  the  constant  term  was  then  estimated  through  substitution, 
using  the  baseline  year  data. 

Part  III 

St^  1:  Project  Total  Mean  Annual  Water  Use  Per  Customer  Class 

Mean  annual  water  use  per  connection  from  Part  II  was  then  multiplied  by  the 
projected  number  of  connections  in  each  customer  class  from  Part  I  to  obtain 
projected  mean  annual  water  use  per  class.  Tables  5-16,  5-17,  and  5-18  present 
the  low,  medium  and  high  projections  for  the  BCWD. 


TABLE  5-16 

BCWD  SUftlARY  OF  PROJECTED  MUNICIPAL  REQUIREMENTS 
(WITHOUT  PLUMBING  CODE  EFFECTS)  (LOW) 


AVERAGE  DAILY  WATER  USE  (MGD) 


CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

SFR 

2755T 

27717 

27^ 

37755' 

37?I7 

37^ 

MFR 

.180 

.191 

.210 

.231 

.254 

.280 

CCMM 

.458 

.485 

.534 

.587 

.646 

.711 

IND 

.361 

.383 

.421 

.463 

.509 

.560 

NO  CHARGE 

.042 

.044 

.049 

.053 

.059 

.065 

Sub-Total 

3.606 

3.822 

4.204 

4.625 

5.087 

5.596 

LEAKAGE 

.432 

.305 

.336 

.370 

.407 

.447 

TABLE  5-17 

BCND  SIMIARY  OF  PROJECTED  MUNICIPAL  REQUIREMEafTS 
PLUreiNG  CODE  EFFECTS)  (MEDIUM) 


Step  2:  Project  Total  Mean  Annual  System  water  Use 

Mean  annual  water  use  was  then  aggregated  across  all  customer  classes,  and 
estimated  leakage  was  computed  and  added  to  the  total  to  obtain  projected  total 
mean  annual  system  water  use.  Leakage  was  estimated  by  the  water  utility  to  be 
12  percent  and  a  current  program  was  developed  to  reduce  leakage  to  8  percent,  a 
level  at  whi<±  it  would  be  maintained  thereafter. 


Part  IV 


Step  1:  Determine  ratios  of  peak  to  average  water  use 

Based  on  consultant  studies,  the  BOND  projected  that  the  ratio  of  peak  day 
demand  to  avereige  day  danand  for  the  system  as  a  whole  would  fall  fron  2.15  in 
1985  to  2.10  in  2000.  Based  upon  their  analysis,  it  was  assumed  that  the  ratio 
would  be  2.17  in  1980,  2.15  in  1990,  and  2.10  in  2000  and  subsequent  years. 

Step  2:  Project  Peak  Daily  Water  Use 

Peak  daily  water  use  was  projected  by  calculating  projected  mean  daily  use 
frcm  Part  III  euid  multiplying  by  the  appropriate  peak/avercige  ratio  fron  Step  1. 

Information  on  peak  daily  water  use  was  not  available  for  the  BOID  system. 
However,  detailed  monthly  water  use  data  by  customer  class  and  consulting  r^>orts 
were  available  for  a  conmunity  within  100  miles  with  similar  climate,  suburban 
quality  and  diversity.  Table  5-19  identifies  the  proxy  peak  water  use  factors 
(PF)  t^idi  equals  peak/average  water  use  for  each  water  customer  class  for  indoor 
and  outdoor  use.  These  peak  use  factors  were  applied  to  the  BCWD  average  annual 
forecasts  in  Tables  5-16  through  5-18  to  develop  the  peak  use  projections.  Table 
5-19  indicates  that  peak  use  and  indoor  and  outdoor  use  of  peak  water  demand 
varies  within  each  customer  cleiss  eind  over  time.  The  significant  factor  in  Table 
5-19  is  that  outdoor  use  in  an  eastern-humid  state  is  about  21  percent  of  total 
use  and  varies  for  each  water  use  class  from  8  and  9  percent  (multi-family 
residmitial,  and  public  and  institutional,  respectively)  to  23  and  30  percent, 
respectively  for  residential  use  (SFR)  and  conmercial/industrial.  Table  5-19 
includes  an  FED  category  (Federal  agencies)  which  has  a  significant  outdoor  use 
and  would  be  important  for  some  areas  in  the  Bast;  however,  it  was  not  used  in 
the  ECMD  assessment  which  does  not  include  any  Federal  use  (if  the  Federal  use 
was  similar  to  the  public/ institutional  category,  the  two  categories  could  be 
combined) .  (Note:  These  factors  may  be  low  [peak  water  use  can  exceed  average 
flows  by  factors  of  2  or  3  times]  and  more  detailed  information  such  as  daily 
pumping  records  could  be  integrated  with  other  data  [^.,  similar  information  to 
that  used  here]  to  obtain  peak  daily  water  use  estimates.  Also,  care  should  be 
taken  to  avoid  using  the  very  generalized  peak  use  figures  that  are  frequently 
used  in  making  peak  month,  week,  day  and  hour  forecasts.) 
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77  7 

23  2 

MFR  (PF)  1.49  1.49 

Indoor  (%)  92  92 

Outdoor  (%)  8  8 

COMH/IND.  (PF)  1.36  1.36 

Indoor  (%)  62  61 

Outdoor  (%)  38  39 

POB/INST.  (PF)  .64  .56 

Indoor  (%)  91  91 

Outdoor  (%)  09  09 

FED  (PF)  1.24  1.33 

Indoor  (%)  .70  .69 

Outdoor  (%)  .30  .31 

TOTAL  WATER  USE 

Indoor  (%)  79  78 

Outdoor  (%)  21  22 


*PF  (Peak  Factor)  =  Peak/Avg.  Water  Use 


TABLE  5-20 

ECWD  StMIARY  OF  WATER  DEMAND  (PEAK  DAILY,  NGD) 
TOTAL  WATER  USE  AND  INDOOR  AND  OUTDOOR  (LOW) 


CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

SFR 

5:^73> 

67155 

67775 

77751 

87110 

87555 

MFR 

.372 

.374 

.396 

.412 

.433 

.475 

COEW 

.860 

.869 

.913 

.949 

.981 

1.036 

IND 

.678 

.684 

.719 

.750 

.774 

.816 

NO  CHARGE 

.037 

.030 

.030 

.030 

.031 

.033 

LEAKAGE 

.938 

.651 

.705 

.765 

.825 

.894 

TOTAL 

8.764 

8.793 

9.536 

10.340 

11.154 

12.089 

PEAK 

DAILY 

INDOOR  WATER 

USE  (MGD) 

CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

SFR 

47537 

47555 

57Ii7 

5.550 

67055 

67535 

MFR 

.342 

.344 

.364 

.379 

.398 

.432 

com 

.533 

.530 

.548 

.560 

.579 

.611 

IND 

.420 

.417 

.431 

.443 

.457 

.481 

NO  CHARGE 

.023 

.027 

.027 

.027 

.028 

.030 

TOTAL 

5.845 

6.017 

6.517 

7.059 

7.545 

8.180 

PEAK  DAILY 

OUTDOOR  WATER  USE  (MGD) 

CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

SFR 

17553 

1.484 

17535 

1775T 

27037 

27305 

MFR 

.030 

.030 

.032 

.033 

.035 

.043 

com 

.327 

.339 

.365 

.389 

.402 

.425 

IND 

.258 

.268 

.288 

.307 

.317 

.335 

NO  CHARGE 

.014 

.004 

.003 

.003 

.003 

.003 

TOTAL 

1.981 

2.125 

2.314 

2.516 

2.784 

3.015 

NOTE:  Total  Water  Use  equals  Indoor  plus  Outdoor  use,  plus  Leakage 


TABLE  5>21 

BCWD  SIMIARY  OF  WATER  DEMAND  (PEAK  DAILY,  MGD) 
TOTAL  WATER  USE  AND  INDOOR  AND  OUTDOOR  (MEDIUM) 


CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

SFR 

57^ 

6355 

87T53‘ 

97333 

97355 

MFR 

.372 

.413 

.477 

.502 

.531 

com 

.860 

.960 

1.099 

1.154 

1.202 

IW 

.678 

.755 

.866 

.910 

.948 

NO  CHARGE 

.037 

.035 

.037 

.038 

.038 

LEAKAGE 

.938 

.718 

.850 

.930 

1.012 

TOTAL 

8.764 

9.706 

11.483 

12.564 

13.677 

PEAK 

DAILY 

INDOOR  WATER 

USE  (MGD) 

CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

SFR 

4357 

57137 

67T57 

67353 

77553 

MFR 

.342 

.380 

.439 

.462 

.489 

com 

.533 

.586 

.659 

.681 

.709 

IND 

.420 

.461 

.520 

.537 

.559 

NO  CHARGE 

.023 

.032 

.034 

.034 

.034 

TOTAL 

5.845 

6.646 

7.849 

8.577 

9.253 

PEAK  DAILY  OUTDOOR  WATER  USE  (M(X>) 


CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2028 

SFR 

17357 

iTtSS’ 

17557 

27157 

27535 

MFR 

.030 

.033 

.038 

.040 

.042 

com 

.321 

.374 

.440 

.473 

.493 

IND 

.258 

.294 

.346 

.373 

.389 

NO  CHARGE 

.014 

.003 

.003 

.004 

.004 

TOTAL 

1.981 

2.342 

2.784 

3.057 

3.414 

TABLE  5-22 

BCWD  SU»1ARY  OF  WATER  DEMAND  (PEAK  DAILY,  MGD) 
TOTAL  WATER  USE  AND  INDOOR  AND  OUTDOOR  (HIGH) 


Stage  2;  Stage  2  describes  the  method  used  to  estimate  the  effect  of  the 
existing  limited  viater  conservation  program  and  to  integrate  it  with  the  Stage  1 
projections.  Since  the  BCWD  has  already  implemented  a  limited  water  conservation 
program  among  its  residential  users,  the  inpact  of  this  program  needs  to  be 
included  within  the  water  demand  projections,  prior  to  the  evaluation  of  the 
effectiveness  of  any  new  programs.  The  BCWD  does  have  an  evaluation  of  both  the 
reductions  accomplished  and  the  coverage  aciiieved  by  its  previously  implemented 
program.  These  are  sunmarized  in  Table  5-23. 

TABLE  5-23 

BCWD  EXISTING  CONSERVATION  PROGRAM 
_ FRACTIONAL  REDUCTION  AND  COVERAGE  VALUES 


CONSERVATION  MEASURE  FRACTIONAL  REDUCTION 

Shower  Restrictors  .081 

Toilet  Dams  .018 

Faucet  Aerators  .020 

Faucet  Flow  Restrictors  .0204 


COVERAGE 

.24 

.56 

.45 

.21 


These  fractional  reductions  and  coverage  factors  were  used  to  determine  the 
effectiveness  of  the  existing  program  and  to  provide  a  baseline  forecast  against 
v^ich  future  water  conservation  can  be  measured.  The  baseline  demand  projections 
are  shown  in  Tables  5-24  throu^  5-26  for  the  three  population  forecasts.  These 
baseline  forecasts  can  be  compared  against  projections  in  Tables  5-16  through 
5-22  to  identify  the  effect  of  the  current  limited  water  conservation  program. 

For  example,  comparison  of  Tables  5-17  Averatge  Annual  Water  Demand  (medium 
growth) ,  without  the  existing  water  conservation  program  and  Table  5-25,  with  the 
existing  program,  indicates  a  residual  impact  of  less  than  1  percent  (28,000  gpd) 
of  total  annual  water  use  in  1990.  Although  in  this  case  the  residual  is  minor, 
in  other  cases  existing  water  conservation  efforts  and  interaction  between 
measures  can  be  a  factor  in  the  design  of  an  effective  program.  For  the  purpose 
of  siiiplifying  the  Handbook  effectiveness  analysis,  SFR  and  MFR  categories  have 
been  combined  into  interior  residential  and  exterior  residential  (Int.  Residen¬ 
tial  and  Ext.  Residential),  NO  CHARGE  is  public  institutional  (Pub/lnst.)  and 
LEAKAGE  and  other  losses  are  unaccounted-for  (Unacc.  For) . 


TABLE  5-24 

BCWD  BASELINE  (PROJECTED  FLOWS  WITHOUT  ADDITIONAL  CONSERVATION) 

LOW  POPULATION  GROWTH 


AVERAGE  DAILY  FLOW  (MOD) 


CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

Int.  Residential 

275^ 

2.548 

27S02 

37Mr 

3.390 

37755’ 

Ext.  Residential 

0.342 

0.362 

0.399 

0.439 

0.482 

0.531 

Ccnmercial 

0.458 

0.486 

0.534 

0.588 

0.646 

0.711 

Industrial 

0.361 

0.383 

0.421 

0.463 

0.510 

0.560 

Public/Inst. 

0.042 

0.045 

0.049 

0.054 

0.059 

0.065 

Unacc.  For 

0.433 

0.306 

0.336 

0.370 

0.407 

0.448 

TOTAL 

4.039 

4.105 

4.532 

4.991 

5.493 

6.043 

PEAK 

DAILY  FLOW 

(MOD) 

CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

Int.  Residential 

47^ 

47^ 

5.492 

67^ 

6.478 

7.057 

Ext.  Residential 

1.382 

1.514 

1.658 

1.817 

2.062 

2.252 

Ccnmercial 

0.860 

0.869 

0.913 

0.949 

0.981 

1.036 

Industrial 

0.678 

0.684 

0.719 

0.750 

0.774 

0.816 

Public/Inst. 

0.037 

0.030 

0.030 

0.030 

0.031 

0.033 

Unacc.  For 

0.938 

0.651 

0.705 

0.765 

0.825 

0.894 

TOTAL 

8.764 

8.742 

9.517 

10.333 

11.151 

12.088 

TABLE  5-25 

BCWD  BASELINE  (PROJECTED  FLOWS  WITHOUT  ADDITIONAL  CONSERVATION) 

MEDIUM  POPULATION  GROWTH 


AVERAGE  DAILY  FLOW  (MOD) 


CUSTOMER  CLASS 


Ext.  Residential 
Ccnmercial 
Industrial 
Public/Inst. 
Unacc.  For 


4.8( 

59  5.5] 

L3  6.63 

L4 

1.3( 

52  1.6' 

n  1.9S 

)5 

0.8i 

50  0. 9f 

50  1.05 

)9 

0.6' 

^8  0.7f 

55  0.8( 

56 

0.0: 

)7  0.0: 

55  0.0: 

57 

0„9: 

J8  0.7] 

L8  0.85 

>0 

8.7( 

54  9.6! 

52  11.461 

14.956 


TABLE  5-26 

ECWD  BASELINE  (PROJECTED  FLOWS  WITHOUT  ADDITIONAL  CONSERVATION) 

HIGH  POPULATION  GROWTH 


CUSTOMER  CtASS 

1980 

AVERAGE 

1990 

DAILY  FLOW 

2000 

(MGD) 

201 

.0 

2020 

2030 

Int.  Residential 

Ext.  Residential 

0.342 

0.412 

0.511 

0.587 

0.663 

0.750 

Comnercial 

0.458 

0.633 

0.727 

0.822 

0.929 

1.049 

Industrial 

0.361 

0.499 

0.573 

0.648 

0.732 

0.828 

Public/Inst. 

0.042 

0.058 

0.067 

0.075 

0.085 

0.096 

Unacc.  For 

0.433 

0.366 

0.447 

0.511 

0.578 

0.553 

TOTAL 

4.039 

4.912 

6.016 

6.898 

7.798 

8.814 

PEAK  DAILY  FLOW 

(MCD) 

CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

Int.  Residential 

47^ 

5.8^3 

7.277 

83! 

$0 

9307 

10.229 

Ext.  Residential 

1.382 

1.742 

2.146 

2.460 

2.869 

3.220 

Conmercial 

0.860 

1.139 

1.249 

1.335 

1.418 

1.539 

Industrial 

0.678 

0.898 

0.984 

1.054 

1.119 

1.214 

Public/Inst. 

0.037 

0.042 

0.041 

0.043 

0.046 

0.049 

Unacc.  For 

0.938 

0.778 

0.937 

1.057 

1.172 

1.304 

12.634 


14.279 


15.831  17.625 


In  Table  5-5,  population  projections  pr^xared  by  the  EX^  indicate  strong 
future  growth  in  the  service  area.  A  debate,  however,  is  now  underway  which  is 
considering  the  possibility  that  growth  may  not  materialize  as  was  projected. 
Although  this  analysis  uses  the  "official"  plan  projections,  another  method  is 
presented  here  that  could  be  used  to  modify  the  results. 

Developers,  for  exanple,  see  a  continued  strong  danand  for  housing.  A 
recent  newspaper  article,  ^.,  "Out-Of-Staters  Are  Buying  Hones  In  The  BCWD 
Conmunity"  indicates  that  in  1980  (Census)  "about  7  percent  of  the  community's 
population  had  moved  from  out-of-state. . .within  the  past  five  years,"  Also,  the 
article  indicates  that  sales  of  developer  housing  are  strong.  "In  the  past  18 
months,  since  the  company  opened  its  first  (EX>D  comnunity)  development,  more 
than  800  hones  have  been  sold." 

The  following  is  a  method  for  adjusting  water  projections  that  could  be  used 
for  areas  where  overstated  population  growth  must  be  revised,  although  for  the 
BCWD  area,  the  "official"  projections  provide  the  basis  for  this  analysis. 
Figure  5-1  presents  the  projected  population  and  current  estimates  based  on 
recent  assunption  changes. 

A  current  water  supply  study  vras  recently  initiated  for  the  region  that 
includes  the  BCWD  conmunity.  This  study  involves  sufficient  resources  to  permit 
cin  ind^th  evaluation  of  the  future  growth  trend  issues  in  the  area.  Two  factors 
have  been  identified,  according  to  regional  planners,  that  will  reduce  the  future 
projected  population  below  levels  used  in  the  Chapter  5,  Level  2  analysis. 

(1)  The  infrastructure  capacity  of  the  conmunity  can  acconmodate 
approximately  50,000  people  without  major  and  costly  modifications. 

(2)  The  household  size  of  3.6  reported  by  the  Census  (a  high  rate  for 
the  region/county)  will  decline.  Trends  indicate  a  loss  of  house¬ 
hold  size  of  .3  persons/decade. 

As  a  result,  county  planners  in  s  preliminary  unofficial  effort  projected 
BCWD  conmunity  population  to  increase  to  44,800  by  the  year  2000  as  compared  to 
60-65,000  presented  earlier  (Table  5-5).  This  revised  population  forecast 
presented  in  Figure  5-1  provides  the  basis  for  revising  the  initial  water  danand 
projections  presented  in  Table  5-16.  The  following  provides  an  approach  that 
could  be  used  to  revise  forecasts  for  similar  circunstances. 

The  BCWD  jurisdiction  is  primarily  residential  (92  percent  of  all  connec¬ 
tions  and  63  percent  of  water  demand) ,  8  percent  of  connections  are  coitmercial/- 
industrial,  and  insignificant  numbers  of  connections  are  multi-family  residen¬ 
tial  and  public/institutional.  Table  5-27  presents  water  danand  projections  from 
Table  5-16  based  on  the  local  population  projections  (which  may  be  too  high)  and 
also  presents  water  danand  forecasts  (Revised  Forecast)  revised  downward  based  on 
the  "revised  projections  1984"  from  Figure  5-2. 


TABLE  5-27 

-  average;  annual  water  demand  projections  (MGD 


ORIGINAL  FORECAST 

REVISED  FORECAST 1 

ESTIMATE  OF  WATER  DEMANd2 

1980 

- 055 - 

4.059 

(.00) 

4.039 

(.00) 

1990 

4.128 

4.089 

(.01) 

4.089 

(.00) 

2000 

4.541 

4.416 

(.03) 

4.120 

(.07) 

2010 

4.995 

4.681 

(.07) 

4.200 

(.11) 

2020 

5.495 

4.915 

(.11) 

4.280 

(.13) 

2030 

6.044 

5.112 

(.16) 

4.350 

(.15) 

^  Percent  variation  fron  original. 

2  Percent  variation  from  revised  forecast. 


The  "revised  forecast"  is  consistent  with  current  1980  water  use  and 
declines  as  a  percentage  of  the  original  forecast  to  84  percent,  nearly  1  mgd 
less  than  the  original  forecast  by  the  year  2030. 

By  using  curve  fitting  interpolation  between  1980  census-based  water  demand 
(actual  use)  and  the  projected  year  2030  estimated  use  (based  on  conparison  of 
"original"  and  "revis^"  population  forecasts  from  Figure  5-1  for  the  BCWD  area, 
ie. ,  (.72]  *  (6.044  mgd]  =  4,350  mgd),  an  "estimate"  of  water  demand  was 
prepared. 

The  estimate  closely  resembles  the  "revised  forecast"  for  the  initial  years 
with  a  maximum  variation  of  15  percent  by  the  year  2030,  as  shown  in  Figure  5-2. 
This  approach  can  produce  acceptable  results  if  the  water  demands  are  correlated 
closely  with  population.  Improved  results  could  be  achieved  by  projecting  only 
SFR  and  MFR  water  use  with  this  technique  and  using  other  similar  techniques  for 
the  other  water  use  sectors. 

Substep  6.2  Determine  Fraction  of  Water  Use  Reductions 

The  data  on  the  fractional  reduction  to  be  achieved  by  each  of  the  water 
conservation  measures  in  the  BCWD  has  tjeen  obtained  from  the  use  of  r^wrted 
literature  within  the  same  geographical  and  climatological  region  (northeastern 
and  mid-eastern  U.S.)  and  from  contacts  with  appropriate  water  resource  agencies, 
basin  commissions,  and  universities  within  that  region.  These  sources  have 
provided  the  base  material  which  was  used  to  subsequently  determine  conservation 
reduction  fractions  in  analyzing  the  EQTO. 

As  with  the  Level  I,  WMWD  analysis,  the  individual  studies  used  as  data 
sources  for  fractional  reduction,  must  be  evaluated  and  prioritized  by  the 
analyst  as  to  the  degree  of  emphasis  to  be  placed  on  them.  This  priority  must 
enphasize  actual  implementation  over  laboratory  studies,  with  and  without  measure 
comparisons  over  before  and  after  comparisons,  etc.  Thus,  tlie  utilized  fraction¬ 
al  reduction  for  each  measure  is  generally  not  a  straight  average  of  the  data 
sources  available,  but,  instead  is  more  reflective  of  the  most  preferable  data 
sources.  In  this  analysis,  in  order  to  appropriately  use  the  effectiveness 
calculations  (as  with  the  Level  I  WMWD  analysis) ,  all  data  were  converted  to  the 
cdimon  loasis  of  percent  reduction  achieved  within  an  individual  water  use 
category. 
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Three  regional  sources,  including  one  from  a  river  basin  comnission,  were 
utilized  for  determining  the  fractional  reduction  for  pressure  toilets,  and  are 
shown  in  Table  5-28.  Similarly,  regional  fractional  reduction  values  reported 
for  toilet  dans,  low-flow  showerheads,  and  faucet  aerators  are  provided  in 
Tables  5-29,  5-30  and  5-31.  These  sources  include  literature  studies,  state  euxS 
other  water  resource  agencies,  and  university  reports.  Each  of  these  studies  was 
evaluated  for  its  accuracy  and  appropriateness  to  the  ECWD  and  a  fractional 
reduction  was  determined  for  each  measure.  The  reduction  factor  derived  for  each 
measure  and  used  in  the  effectiveness  evaluation  is  also  indicated  in  each  Table. 


TABLE  5-28 

REDUCTION  VALUES  FOR  PRESSURE  TOILETS 


SOURCE 

New  England  River  Basin  Commission  (38) 
Bailey,  et  al.,  (21) 

Feldmann  (27 ) 

Reduction  Factor  =  0.366 

REDUCTION 

0.36 

0.375 

0.36 

TABLE  5-29 

REDUCTION  VALUES  FOR  TOILET 

DAMS 

SOURCE 

REDUCTION 

McGhee,  et  al.,  (49) 

“OS — 

Powell  (50) 

0.20 

Lewanowicz  (Hamilton,  NJ)  (51) 

0.154 

Sharpe  (36) 

0.12 

Borchert  (Elmhurst,  IL)  (52) 

0.09 

Reduction  Factor  =  0.138 

TABLE  5-30 

REDUCTION  VALUES  FOR  LOW-FLOW 

SHOWERHEADS 

SOURCE 

REDUCTION 

Cohen  and  Wa liman  (53) 

“OI — 

Bishop  (Washington  Suburban)  (23) 

0.12 

Wentz  (54) 

0.143 

Baker  (55) 

0.26 

Sharpe  (56,  57,  58) 

0.145 

Reduction  Factor  =  0.146 


TABLE  5-31 

MDOCTION  VALUES  FOR  FAUCET  AERATORS 


SOURCE 

REDUCTION 

Baker,  et  al.,  (55) 

d.02 

Bailey,  et  al.,  (21) 

0.0083 

Sheldon  (59) 

0.01 

Stone  (28) 

0.0083 

Illinois  Task  Force  (31) 

0.02 

G.A.O.  (60) 

0.01 

Reduction  Factor  =  0.0126 


No  additional  data  on  building  codes  has  been  obtained  other  theui  those 
utilized  for  the  conservation  ordinance  measure  in  the  Level  I  VMND  analysis. 
Thus,  the  sane  fractional  reduction  of  0.136  is  used  for  the  ECHO. 

Despite  the  relative  ease  and  popularity  of  using  dye  pills  for  detecting 
and  r^>airing  toilet  leaks,  very  little  data  are  available  which  isolate  this 
measure  from  interactions  with  other  conservation  measures.  In  all  the  actual 
cases  reviewed,  toilet  leak  repair  was  inpleroented  in  conjunction  with  another 
measure (s),  (ie.,  shower  flow  restrictors  and  a  displacanent  device  in  a  water 
conservation  kit) .  Thus,  the  reducticxi  factor  for  this  measure  is  based  on 
subjective  analysis  of  its  use  in  combination  with  other  measures  and  has  been 
assuned  to  be  0.14  of  interior  residential  use. 

The  impact  of  restricted  water  use  programs  are  realized  in  industrial, 
commercial,  public,  and  exterior  water  use  categories.  Of  the  two  studies 
identified  with  reduction  data  for  this  measure,  one,  Pawtuckett,  RI,  (61) 
included  all  four  of  these  categories  v^ile  the  othex,  (38)  in  Stanford,  CT,  did 
not  include  industrial  restrictions.  'Aie  first  reported  fractional  reductions  of 
0.17  while  the  latter  reported  reductions  of  0.125  in  its  three  categories. 
Because  the  former  is  closer  to  the  type  of  program  considered  for  the  BCWD,  a 
reduction  factor  of  0.157  was  used. 

Because  the  reduction  due  to  rationing  is  depenSent  upon  the  specific  goal 
and  level  of  enforcement  established  by  a  ccmnunity,  literature  reports  are 
valuable  only  to  show  that  a  goal  is,  in  fact,  achievable.  Studies  have  indicat¬ 
ed  that  western  comnunities  have  frequently  been  able  to  achieve  or  exceed  goals 
of  between  10  and  35  percent  reduction.  Eastern  communities  have  more  frequently 
failed  to  achieve  rationing  goals,  although  there  are  fewer  examples  upon  whidi 
to  base  this.  However,  the  SCWD  has  previously  had  to  implement  a  rationing 
progran  and  was,  in  fact,  able  to  achieve  a  20-22  percent  reduction.  Based  on 
this  past  achievement,  it  is  assumed  that  a  fractional  reduction  of  0.21  would  be 
obtained  in  the  future  by  inplanenting  a  rationing  program. 

Substep  6.3  Determine  Coverage 


the  previously  implemented  pilot  conservation  program  allovged  evaluation  of  the 
level  of  effort,  conmitment,  social  and  technical  acceptability  of  specific 
measures.  These  results  could  then  be  compared  to  other  r^orted  studies  in  the 
seme  geographic  region,  as  reported  in  the  literature.  BCND  officials  were 
interviewed  to  determine  how  they  would  ccniduct  the  conservation  program  and  vAiat 
results  they  would  expect  to  obtain. 

Based  ipon  these  discussions  and  the  social  acc^tability  analysis,  it  was 
determined  that  the  BCWD  is  prepared  to  iinpleroent  a  maximum  effort  in  the  new 
conservation  measures  being  implemented  and  to  step  up  the  previous  modest 
program  in  retrofitting  water  conserving  devices  in  existing  buildings.  Maxiimxn 
effort  would  be  anticipated  in  implementing  either  of  the  two  contingency 
measures  of  restricted  water  use  or  rationing  during  a  tarporary  water  emergency. 

The  initial  coverage  factor  used  in  the  effectiveness  calculations  is 
assixned  equal  to  the  fraction  of  water  users  in  a  customer  class  (water  use 
sector)  vAio  are  actually  impacted  by  the  implementation  of  a  measure.  For  the 
building  code  enforcanent  (Measure  1) ,  the  initial  coverage  is  zero  since  the 
measure  only  impacts  new  buildings  or  new  construction.  The  coverage  of  the 
ranainder  of  the  permanent  conservation  measures  reflects  the  fraction  of  water 
users  in  each  category  who  are  expected  to  actually  install  the  water-saving 
fixtures  or  use  the  toilet  leak  detection  tablets  and  correct  any  detected 
leaks.  The  mandatory  restricted  use  and  rationing  measures  apply  to  all  users 
within  am  iirpacted  water  use  category. 

The  Corps  of  l^ineers  Report,  Algoritiim  For  Determining  The  Effectiveness 
Of  water  Conservation  Measures,  (9)  provides  suggested  initial  coverage  values 
vAiich  can  be  considered  appropriate  for  modest,  moderate,  and  maximum  conserva¬ 
tion  programs.  These  values  were  selected  based  upon  experience  in  recent  and 
on-going  conservation  programs  and  are  regarded  as  appropriate  for  a  Level  2 
analysis.  Maximun  coverage  values  frcxn  this  source  were  utilized  for  the 
conservation  measures  of  pressure  toilets  (Measure  2),  toilet  leak  detection 
(Measure  3) ,  restricted  uses,  and  rationing  (Measure  5) .  Moderate  values  were 
used  for  the  extension  of  the  pilot  retrofit  program  (Measure  4).  These  initial 
coverage  factors  are  provided  in  Table  5-32. 

TABLE  5-32 

INITIAL  COVERAGE  VALUES  (BCWD) 


INTERIOR  EXTERIOR 

CONSERVATION  MEASURE  RESIDENTIAL  RESIDENTIAL  COMMERCIAL  INDUSTRIAL  PUB/INST 


Pressure  Toilets 
Toilet  Dams 
Low-Flow  Showerheads 
Faucet  Aerators 
Toilet  Leak  Detection 
Restricted  Itees 
Rationing 


As  previously  described  in  Chapters  3  and  4,  coverage  for  many  conserva¬ 
tion  measures  changes  with  time.  For  the  measures  considered  in  the  ECWD, 
several  can  expect  to  have  such  changes.  Retrofitted  water-saving  devices  may 
cease  to  function  or  be  r^laced  by  the  individual  user.  After  an  initial  effort 
in  distributing  toilet  detection  tablets  and  correcting  leaks,  it  is  expected 
that  many  newly-developing  leaks  will  occur  and  not  be  detected.  The  coverage 
due  to  enforcing  the  building  codes  will  increase  as  the  proportion  of  buildings 
in  compliance  with  its  conservation  provisions  increases.  However,  the  pressure 
toilets,  and  low-flow  showerheads  installed  as  permanent  fixtures,  as  part  of 
Measure  1  (Building  Code  Enforcement)  or  Measure  2  vFressure  Toilets) ,  are  not 
expected  to  show  any  change  in  coverage  with  time.  Similarly,  the  two  contingen¬ 
cy  measures,  (implemented  only  during  a  temporary  emergency  and  not  expected  to 
remain  in  effect  for  extended  periods  of  time) ,  are  not  expected  to  experience 
reduced  coverage  over  the  period  in  which  they  are  implemented. 

Change  in  coverage  is  determined  as  the  annual  variation  from  initial 
coverage  and  is  used  to  modify  each  year's  effectiveness  based  on  annual  change 
in  coverage  frcm  the  previous  year.  The  annual  ratio  of  diange  used  for  those 
conservation  measures  identified  above  as  varying  with  time  were  0.9  for  the 
retrofitted  toilet  dams  and  aerators  and  for  toilet  leak  detection  (r^resenting 
10  percent  reduction  in  coverage  annually  from  the  previous  year) .  The  increase 
of  coverage  due  to  the  building  code  enforcement  reflects  the  annual  rate  of  new 
construction.  For  the  ECWD,  this  is  considered  equal  to  the  annual  rate  of 
increase  in  population  (0.6  percent  for  the  low  use  projections,  1.9  percent  for 
the  medium  use  projections,  and  1.4  percent  for  the  high  use  projections).  Fran 
these  annual  rates  of  change,  changes  in  coverage  values  were  computed  for  every 
year  for  which  results  were  examined  (see  Chapter  4,  Level  1  Substep  6.4  for 
example  calculations) .  An  example  of  the  1985  coverage  values  used  are  provided 
in  Table  5-33. 


TABLE  5-33 

1985  COVERAGE  VALUES  (ECWD 


INTERIOR  EXTERIOR 

CONSERVATION  MEASURE  RESIDENTIAL  RESIDENTIAL  COMMERCIAL  INDUSTRIAL  POB/INST. 


Substep  6.4  Analysis  of  Effectiveness  for  the  ECWD  Area 
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Appendix  B)  is  used  in  this  analysis.  An  examination  of  previous  literature 
does  not  indicate  the  potential  for  interactions  between  any  of  the  measures  as 
they  are  being  ^plied  in  the  BCWD.  The  results  for  the  BCWD  for  the  low, 
medium,  and  high  use  projections  for  the  permanent  conservation  measures  are 
given  in  Tables  5-34,  5-35  and  5-36,  respectively.  When  the  restricted  water 
uses  contingency  measure  is  applied,  the  expected  results  are  illustrated  in 
Tables  5-37,  5-38  and  5-39.  Similarly,  the  combined  impact  of  the  permanent 
conservation  measures  and  a  temporary  rationing  program  are  shown  in  Tables  5-40, 
5-41  and  5-42. 

A  typical  example  of  the  effectiveness  determination  is  provided  for  the 
effectiveness  calculation  for  the  interior  residential  water  use  for  all  six 
permanent  measures  in  1985.  Since  there  are  no  interactions  between  these 
measures,  the  total  effectiveness  is  the  son  of  the  products  of  unrestricted 
water  use  times  the  fractional  reduction  times  the  coverage  in  1985  for  all  six 
measures.  The  interior  residential  unrestricted  water  use  in  1985  is  2.593  mgd 
(an  interpolated  value  from  Tc±)le  5-25) .  The  fractional  reductions  for  eac^ 
measure  were  determined  and  described  in  Substep  6.2,  and  the  coverages  for  1985 
were  shown  in  Table  5-33.  Using  these  values,  the  effectiveness  for  1985  (the 
mediun  projection)  of  0.377  mgd  (Table  5-35)  was  calculated  as  follows: 

Effectiveness  (Interior  Residential  1985)  = 

^  Q  *  R  *  I  for  six  measures  (pressure  toilets,  toilet  doms, 

low-flow  showerheads,  faucet 
aerators,  toilet  leak  detection, 
building  codes) 

=  (2.593) (0.366) (0.05)  +  (2.593)  (0.138) (0.328)  +  (2.593) (0.146) (0.40) 

+  (2.593)  (0.0126)  (0.328)  +  (2.593)  (0.14)  (0.066) 

+  (2.593) (0.136) (0.073) 

=  0.377  mgd 

All  other  effectiveness  calculations  in  Tables  5-34  through  5-42  were  calculated 
in  the  same  manner. 

The  results  of  the  analysis  for  the  BCWD  water  conservation  program  (medium 
projection  examples.  Tables  5-35  [permanent  measures) ,  5-38  [restricted  uses  plus 
permanent  measures]  and  5-41  [ration  plus  permanent  measures])  indicate  that 
water  conservation  as  a  long-term  approach  for  the  community  can  achieve  about  a 
10  percent  water  use  reduction  (with  the  residential  water  customer  class 
accounting  for  nearly  90  percent  of  the  conservation) .  The  effectiveness 
declines  slightly  between  1980  and  1990  and  then  increases  through  2030.  This 
happens  because  of  the  interaction  between  the  effectiveness  of  the  existing 
program  and  the  new  measures  that  are  slowly  introduced  at  first  and  later  more 
rapidly  as  a  a  result  of  future  growth  and  new  construction.  Similar,  although 
slightly  smaller  percent  reductions  are  possible  for  peak  day  use. 

For  drought  emergencies  (Table  5-38),  the  analysis  indicates  that  added 
restricted  water  uses  can  contribute  an  additional  3-6  percent  reduction  in  water 


use  with  percent  reductions  ranging  front  14.2  to  16.8  percent  for  the  study 
period.  Peak  daily  water  use  would  be  reduced  between  14.0  and  16.1  percent. 

In  Table  5-41,  rationing  and  the  long-term  water  conservation  tnecisures  are 
combined.  For  severe  emergencies,  rationing  is  shown  to  be  a  very  effective 
method  for  reducing  water  use.  Average  daily  flows  can  be  reduced  by  about  30 
percent  and  peak  daily  use  by  a  similar  degree. 

As  in  the  other  level  studies,  the  sensitivity  of  the  analysis  to  variations 
in  the  level  of  water  danand  (high,  medium  and  low  projections)  indicates  that 
the  quantity  of  water  conserved  increases  as  the  water  projection  increases,  and 
the  percent  reduction  are  consistent  with  the  median  projection  results. 


TABLE  5-34 

EFFECTIVENESS  OF  CX)NSERVATION  FOR  E)CWD 
LOW  WATER  USE  CASE 

_ (PERMANENT  MEASURES) _ 

EFFECTIVENESS  ON  AVERAGE  DAILY  FLOW  (MOD) 


CUSTOMER  CLASS 

1981 

1985 

1990 

1995 

2000 

2010 

2020 

2030 

Int.  Residential  0.401 

0753T 

05T 

07755 

0. 316 

0.361 

0.417 

Ext.  Residential 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Ccnmercial 

0.050 

0.038 

0.029 

0.026 

0.024 

0.026 

0.031 

0.038 

Industrial 

0.0 

0.001 

0.003 

0.004 

0.006 

0.010 

0.014 

0.019 

Pub/Inst. 

0.006 

0.005 

0.004 

0.004 

0.004 

0.004 

0.005 

0.005 

Unacc.  For 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TOTAL 

0.457 

0.385 

0.335 

0.325 

0.323 

0.356 

0.411 

0.479 

PERCENT 

11.3 

9.6 

8.2 

7.4 

7.1 

7.1 

7.5 

7.9 

EFFECTIVENESS  ON  AVERAGE  DAILY  FLOW 

(MGD) 

CUSTOMER  CIASS 

1981 

1985 

1990 

1995 

2000 

2010 

2020 

2030 

Int.  Residential  0.8ll 

07S3T 

07151 

07577 

07155 

07515 

07550 

07755 

Ext.  Residential 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Ccnmercial 

0.093 

0.069 

0.052 

0.045 

0.041 

0.042 

0.047 

0.055 

Industrial 

0.0 

0.002 

0.005 

0.008 

0.011 

0.016 

0.022 

0.028 

Pub/Inst. 

0.005 

0.004 

0.003 

0.003 

0.002 

0.002 

0.002 

0.003 

Unacc.  For 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TOTAL 

0.909 

0.759 

0.652 

0.632 

0.622 

0.678 

0.761 

0.875 

PERCENT 

10.4 

8.7 

7.5 

6.8 

6.5 

6.6 

6.8 

7.2 

TABLE  5-35 

EFFECTIVENESS  CF  CONSERVATION  FOR 
MEDIUM  WATER  USE  CASE 
(PEraiANENT  MEASURES 


EFFECTIVENESS  ON  AVERAGE  DAILY  FLOW 

(MGD) 

CUSTOMER  CLASS 

1981 

1985 

1990 

1995 

2000 

2010 

2020 

2030 

Int.  Residential 

0.406 

0377 

073S5 

07301 

0733^ 

07317 

07ST? 

0737r 

Ext.  Residential 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

CcRinercial 

0.050 

0.043 

0.040 

0.042 

0.046 

0.057 

0.072 

0.089 

Industrial 

0.0 

0.004 

0.009 

0.015 

0.021 

0.032 

0.044 

0.057 

Pub/Inst. 

0.006 

0.005 

0.005 

0.005 

0.006 

0.007 

0.009 

0.011 

Unacc.  For 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

PERCENT 

11.3 

10.0 

9.3 

9.1 

9.3 

10.1 

11.0 

11.7 

EFFECTIVENESS  ON 

PEAK  DAILY 

FLOW 

(MGD) 

CUSTOMER  CLASS 

1981 

1985 

1990 

1995 

2000 

2010 

2020 

2030 

Int.  Residential  0.320 

07753 

07731 

07753 

07553 

iTBir 

17118 

iTSSS" 

Ext.  Residential 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Conmercial 

0.094 

0.079 

0.071 

0.073 

0.078 

0.092 

0.109 

0.129 

Industrial 

0.0 

0.007 

0.016 

0.026 

0.035 

0.052 

0.067 

0.083 

Pub/Inst. 

0.005 

0.004 

0.004 

0.004 

0.004 

0.004 

0.005 

0.005 

Unacc.  For 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

A 
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TABLE  5-36 

EFFECTIVENESS  OF  CONSERVATION  FOR  ECWD 
HIGH  WATER  USE  CASE 

_ (PERMANENT  MEASURES) _ 

EFFECTIVENESS  ON  AVERAGE  DAILY  FLOW  (MCD) 


CUSTOMER  CLASS 

1981 

1985 

1990 

1995 

2000 

2010 

2020 

2030 

Int.  Residential  0.408 

07551 

07575 

07155 

0.444 

0.536 

07555 

07755 

Ext.  Residential 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Connercial 

0.051 

0.046 

0.044 

0.041 

0.045 

0.056 

0.071 

0.090 

Industrial 

0.0 

0.003 

0.008 

0.013 

0.018 

0.029 

0.042 

0.056 

Pub/Inst. 

0.006 

0.006 

0.006 

0.006 

0.006 

0.007 

0.009 

0.011 

Unacc.  For 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TOTAL 

0.466 

0.437 

0.432 

0.468 

0.514 

0.628 

0.772 

0.942 

reRCENT 

11.3 

9.8 

8.8 

8.5 

8.5 

9.1 

9.9 

10.7 

EFFECTIVENESS  ON  PEAK  DAILY  FLOW  (MGD) 


CUSTOMER  CLASS 

1981 

1985 

1990 

1995 

2000 

2010 

2020 

2030 

Int.  Residential  07825 

07755 

07717 

07555 

07575 

17555 

l7^ 

17157 

Ext.  Residential 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Caimercial 

0.096 

0.084 

0.079 

0.072 

0.077 

0.090 

0.109 

0.132 

Industrial 

0.0 

0.006 

0.014 

0.022 

0.031 

0.048 

0.064 

0.082 

Pub/Inst, 

0.005 

0.004 

0.004 

0.004 

0.004 

0.004 

0.005 

0.006 

Unacc.  For 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TOTAL 

0.927 

0.861 

0.844 

0.907 

0.988 

1.192 

1.421 

1.707 

PERCENT 

10.4 

9.0 

8.1 

7.8 

7.8 

8.3 

9.0 

9-7 
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EFFBCTIVEMESS 

ON  AVERAGE  DAILY  FLOW  (MGD) 

CUSTOMER  CLASS 

1981 

1990 

2000 

2010 

Int.  Residential 

0.401 

072^9 

0.289 

073!T 

Ext.  Residential 

0.054 

0.057 

0.063 

0.069 

Conmercial 

0.122 

0.106 

0.108 

0.118 

Industrial 

0.057 

0.063 

0.072 

0.083 

Pub/Inst. 

0.012 

0.011 

0.011 

0.012 

Unacc.  For 

0.0 

0.0 

0.0 

0.0 

TOTAL 

0.647 

0.535 

0.543 

0.598 

PERCEOT 

16.0 

13.0 

12.0 

12.0 

EFFECTIVENESS  ON  PEAK  DAILY  FLOW 

(MCD) 

CUSTOMER  CLASS 

1981 

1990 

2000 

2010 

Int.  Residential 
Ext.  Residential 
Conmercial 
Industrial 
Pub/Inst. 

Unacc.  For 


TABLE  5-38 

EFFECTIVENESS  OP  CONSERVATION  FOR  BCWD 
MEDIUM  WATER  USE  CASE 
(RESTRICTED  USES  PLUS  PERMANENT  MEASURES) 

EFFECTIVENESS  ON  AVERAGE  DAILY  FLOW  (MGD) 


CUSTOMER  CLASS 

1981 

1990 

2000 

2010 

Int.  Residential 

073S? 

07325 

07ns 

0317 

Ext.  Residential 

0.055 

0.063 

0.075 

0.084 

Conmercial 

0.123 

0.124 

0.147 

0.169 

Industrial 

0.058 

0.075 

0.100 

0.121 

Pub/Inst, 

0.013 

0.013 

0.015 

0.018 

Unacc.  For 

0.0 

0.0 

0.0 

0.0 

TOTAL 

0.654 

0.644 

0.774 

0.907 

PERCENT 

16.0 

14.2 

14.2 

15.0 

EFFECTIVENESS 

ON  PEAK  DAILY  FLOW 

(MCD) 

CUSTOMER  CLASS 

1981 

1990 

2000 

2010 

Int.  Residential 

07525 

07737 

sTlBS’ 

i70ir 

Ext.  Residential 

0.222 

0.262 

0.313 

0.346 

Conmercial 

0.230 

0.222 

0.251 

0.273 

Industrial 

0.108 

0.135 

0.171 

0.195 

Pub/Inst. 

0.011 

0.009 

0.010 

0.010 

Unacc.  For 

0.0 

0.0 

0.0 

0.0 

TOTAL 

1.390 

1.359 

1.603 

1.835 

PERCENT 

15.7 

14.1 

14.0 

14.6 

EFFECTIVENESS 

ON  AVERAGE  DAILY  FLCW  (MGD) 

CUSTOMER  CLASS 

1981 

1990 

2000 

2010 

Int.  Residential 

eTTJ? 

0.444 

07535’ 

Ext.  Residential 

0.055 

0.065 

0.080 

0.092 

Coimercial 

0.126 

0.143 

0.159 

0.185 

Industrial 

0.059 

0.086 

0.108 

0.131 

Pub/Inst. 

0.013 

0.015 

0.017 

0.019 

Unacc.  For 

0.0 

0.0 

0.0 

0.0 

TOTAL 

0.661 

0.684 

0.808 

0.963 

PERCENT 

16.0 

13.9 

13.4 

14.0 

EFFECTIVENESS  ON  PEAK  DAILY  FLOW 

(MCD) 

CUSTOMER  CLASS 

1981 

1990 

2000 

2010 

Int.  Residential 
Ext.  Residential 
Comnercial 
Industrial 
Pub/Inst. 

Unacc,  For 


PERCEMT 


TABLE  5-40 

EFFECTIVENESS  OP  CONSERVATION  FOR  BCWD 
LOW  HATER  USE  CASE 
(RATIONING  PLUS  PEI91ANENT  MEASURES 


EFFECTIVENESS 

ON  AVERAGE  DAILY 

FLOW  (MGD) 

CUSTOMER  CLASS 

1981 

1990 

2000 

2010 

Int.  Residential 

0.909 

07155' 

07575 

07555' 

Ext.  Residential 

0.072 

0.076 

0.084 

0.092 

Comnercial 

0.145 

0.131 

0.136 

0.149 

Industrial 

0.076 

0.083 

0.095 

0.107 

Pub/Inst. 

0.015 

0.013 

0.014 

0.015 

Unacc.  For 

0.0 

0.0 

0.0 

0.0 

0.2000 
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EFFECTIVENESS 

ON  AVERAGE  DAILY  FLOW 

(MGD) 

CUSTOMER  CLASS 

1981 

1990  2000 

Ext.  Residential 
Conmercial 
Industrial 
Pub/Inst. 

Unacc.  For 


CUSTOMER  CLASS 


Int.  Resi 
Ext.  Residential 
Conmercial 
Industrial 
Pub/Inst. 

Unacc.  For 


EFFECTIVENESS  ON  PEAK  DAILY  FLOW  (MGD) 
1981  1990  2000  201C 


Tables  5-43  and  5-44  sunmarize  the  future  water  dcnand  projections  for  the 
BOfD  area  with  medium  and  high  growth  scenarios,  respectively.  The  medium  growth 
projection  indicates  that  average  water  dennand  increases  by  55  percent  by  2030 
with  the  permanent  conservation  measures  as  centred  to  75  percent  growth  without 
conservation.  Peak  growth  likewise  is  reduced  from  a  growth  of  70  perc«it  to  52 
percent  when  pemmnent  conservation  measures  are  used.  Table  5-45  sunmarizes  the 
effect  of  permanent  water  conservation  measures  and  rationing  as  a  contingency 
(the  most  significant  reduction  that  can  be  achieved  with  the  conservation 
measures  under  consideration) . 


TABLE  5-43 

BCWD  PROJECTED  WATER  DEMAND  WITH  PERMANENT  CONSERVATION 
MEDIUM  POPULATION  GROWTH  CASE 


EFFECTIVENESS  ON  AVERAGE  DAILY  FLOW 

(MGD) 

CUSTOMER  CLASS 

1980 

1981 

1990 

2000 

2010 

2020 

2030 

Int.  Residential 

27103 

175§7 

27432 

27538 

37^ 

3.537 

37537 

Ext.  Residential 

0.342 

0.342 

0.400 

0.480 

0.533 

0.592 

0.656 

Comnercial 

0.458 

0.408 

0.496 

0.597 

0.657 

0.721 

0.791 

Industrial 

0.361 

0.361 

0.413 

0.486 

0.531 

0.581 

0.637 

Pub/Inst. 

0.042 

0.036 

0.044 

0.053 

0.059 

0.064 

0.070 

Unacc.  For 

0.433 

0.433 

0.338 

0.405 

0.450 

0.499 

0.554 

TOTAL 

4.039 

3.577 

4.133 

4.959 

5.457 

5.994 

6.255 

EFFECTIVENESS  ON  PEAK  DAILY 

FLOW 

(MGD) 

CUSTOMER  CLASS 

1980 

1981 

1990 

2000 

2010 

2020 

2030 

Int.  Residential 

47^ 

473^5 

47751 

57755 

67535 

67525 

77532‘ 

Ext.  Residential 

1.382 

1.382 

1.671 

1.995 

2.207 

2.528 

2.786 

Commercial 

0.860 

0.766 

0.889 

1.021 

1.062 

1.093 

1.152 

Industrial 

0.678 

0.678 

0.739 

0.831 

0.858 

0.881 

0.927 

Pub/Inst. 

0.037 

0.032 

0.031 

0.033 

0.034 

0.033 

0.036 

Unacc.  For 

0.938 

0.938 

0.718 

0.850 

0.930 

1.012 

1.107 

TOTAL 

8.764 

7.845 

8.830 

10.486 

11.396 

12.375 

13.350 

Based  on  comparison  of  Tables  5-25  and  5-35 


TABLE  5-44 

BCWD  PROJECTED  WATER  DEMAND  WITH  PERMANENT  CONSERVATION 
HIGH  POPULATION  GROWTH  CASE 


CUSTOMER  CLASS 


Int.  Residential 
Ext.  Residential 
Comnercial 
Industrial 
Pub/Inst. 

Unacc.  For 


CUSTOMER  CLASS 
Int.  Residential 
Ext.  Residential 
Comnercial 
Industrial 
E>ub/lnst. 

Unaoc.  For 
TOTAL 


EFFECTIVENESS  ON  AVERAGE  DAILY  FLOW  (MGD) 
1980  1981  1990  2000  2010 


EFFECTIVENESS  ON  PEAK  DAILY  FLOW 


. W 

A  K 

v>:<- 


1980 

1981 

1990 

2000 

2010 

2020 

2030 

47^ 

47iSr 

5316 

67?0r 

7.794 

8.557 

9334 

1.382 

1.382 

1.742 

2.146 

2.460 

2.869 

3.220 

0.860 

.809 

1.095 

1.204 

1.279 

1.347 

1.449 

0.678 

.678 

.890 

.966 

1.025 

1.077 

1.158 

0.037 

.031 

.035 

.035 

.036 

.037 

.038 

0.938 

.938 

.778 

.937 

1.057 

1.172 

1.304 

8.764 

8.299 

9.656 

11.689 

13.651 

15.059 

16.613 

Based  on  conmrison  of  Tables  5-26  and  5-36. 


TABLE  5-45 

BCWD  PROJECTED  WATER  DEMAND  WITH  PERMANENT  MEASURES  AND  RATIONING 
MEDIUM  POPULATION  GROWTO  CASE  _ 


EFFECTIVENESS 

ON  AVERAGE  DAILY 

FLOW  (MGD) 

CUSTOMER  CLASS 

1981 

1990 

2000 

2010 

2030 

Int.  Residential 

1.465 

1.65^ 

27^ 

27312 

27ssr 

Ext.  Residential 

.269 

.316 

.379 

.421 

.518 

Ccnmercial 

.310 

.384 

.462 

.507 

.607 

Industrial 

.284 

.324 

.380 

.413 

.491 

Pub/Inst. 

.027 

.034 

.041 

.045 

.053 

Unaoc.  For 

.433 

.338 

.405 

.450 

.554 

TOTAL 

2.808 

3.253 

3.899 

4.278 

4.884 

EFFECTIVENESS  ON  PEAK 

DAILY  FLOW  (M(3)) 

CUSTOMER  CLASS 

1981 

1990 

2000 

2010 

2030 

Int.  Residential 

473S7 

477S5’ 

57505’ 

Ext.  Residential 

1.086 

1.320 

1.576 

1.744 

2.201 

Ccnmercial 

.584 

.687 

.790 

.820 

.883 

Industrial 

.534 

.580 

.649 

.667 

.715 

Pub/Inst. 

.024 

.024 

.026 

.026 

.027 

Unacc.  For 

.938 

.718 

.850 

.930 

1.107 

TOTAL 

7.117 

6.953 

8.258 

8.956 

10.441 

Based  on  cxmparison  of  Tables  5-25  and  5-41. 


Table  5-46  indicates  projected  peak  daily  water  demands  unrestricted  (Table 
5-25)  and  the  results  with  permanent  conservation  and  restrictions  (Table  5-38) 
and  with  rationing  (Table  5-41) . 


TABLE  5-46 

PROJECTED  POTENTIAL  DEMAND  WITH  PERMANENT  CONSERVATION 
_  MEASURES  AND  RESTRICTIONS  OR  RATIONING 


PEAK  DAILY  USE  (MCD) 


1980 

1981 

1990 

2000 

2010 

2030 

Unrestricted 

8,764 

8.764 

97551 

11.461 

127555 

147555 

Restrictions 

- 

7.374 

8.293 

9.858 

10.720 

12.546 

Rationing 

- 

6.179 

6.954 

8.258 

8.955 

10.441 

STEP  7;  Advantageous  Effects  (Indirect) 

The  following  section  provides  a  brief  overview  of  the  effectiveness  of  the 
water  conservation  program  as  it  affects  the  future  balance  between  available 
water  supply  and  projected  water  demand,  Tben,  the  Step  7  analysis  focuses  on 


...A-, 
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the  indirect  adveoitageous  effects  of  eacd)  water  conservation  measure  to  residen¬ 
tial  multi-family,  ccnmercial,  industrial  and  public/institutional  water  users. 
These  impacts  are  frequently  reduced  costs  indirectly  related  to  water  use 
reduction  (te.,  decreased  efiergy  use  as  a  result  of  conservation  of  hot  water  in 
shower  use  and  savings  on  water  bills) .  The  cost  savings  to  the  BG«?D  water 
swpply  program  and  as  a  result  of  reduced  wastewater  flows  to  the  regional 
wastewater  authority  are  addressed  in  St^  9:  Foregone  Supply  Costs. 

Description  of  Conservation  Measures 

Measure  1;  (Ml-Building  Code  Enforcanent)  requiring  the  installation  of 
water- saving  toilets  (less  than  3.5  gallons  per  flush)  and  showerheads  euxi 
faucets  (less  than  3.0  gallons  per  minute)  to  users: 

o  residential 
o  comnercial 
o  industrial 
o  public/institutional 

The  program  begins  in  the  base  year  (1980)  and  gradually  produces  results  as  new 
growth  progressively  adds  additional  conservation  fixtures  to  the  service  area. 
The  ordinance,  (currently  applicable  as  a  state  requirement)  when  properly 
enforced  at  the  local  level,  affects  all  new  construction.  The  indirect  effects 
of  water  conservation  are  significant  primarily  to  the  residential  single  family 
and  multi-fanily  residential  customers  from  reduction  in  hot  water  use. 

Measure  2;  (M2-Pressure  Toilets)  provide  an  option  for  water  conservation 
in  new  construction  by  using  one  gallon  or  less  per  flush.  The  units  are  highly 
effective  and  use  conpressed  air  to  achieve  satisfactory  performance  for  users: 

o  residential 
o  comnercial 
o  public/institutional 

Pressure  toilets  can  be  used  in  either  new  construction  or  retrofits, 
although  the  predominant  application  is  new  residential  construction. 

Tvo  methods  of  implementation  are  considered: 

Option  1:  Voluntary  installation 

Option  2:  With  the  Measure  1  requirements  (in  special  cases) 
niere  are  minor  indirect  effects  from  Measure  2. 

Measure  3:  (M3-Toilet  Leak  Detection)  provides  an  cpportunity  for  reducing 
household  water  leakage.  Dye  tablets  or  food  coloring  are  used  to  identify  leaky 
toilets.  The  effect  is  to  reduce  losses  for  existing  customers: 

o  residential 
o  comnercial 
o  public  use 

There  are  minor  indirect  effects  from  Measure  3. 
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Measure  4 ;  (M4-Extension  Retrofit)  offers  an  intensive  effort  of  the 
previous  Pilot  and  Phase  I  projects  to  install  toilet  dams,  low-flow  showerheads, 
and  faucet  aerators  in  existing  structures: 

o  interior  residential 
o  conntercial 
o  public  use 

Indirect  effects  are  identified  as  a  result  of  the  Measure  4  implementation, 
primarily  from  household  energy  use  reduction  from  hot  water  conservation 
(low- flow  showerheads). 

Measure  5:  (M5-Contingency)  for  drought  anergency  and  severe  emergency 
involves  the  use  of  mandatory  restrictions  and  rationing,  respectively.  Although 
infrequently  used,  these  measures  significantly  reduce  water  use  for  all  custom¬ 
ers,  and  have  associated  effects,  including  reductions  in  energy  use.  Mandatory 
restrictions  and  permanent  conservation  are  expected  to  achieve  between  14  and 
17  percent  reduction  in  average  water  use,  and  the  rationing  program  with 
conservation  reduces  average  water  use  by  28  to  31  percent. 

Conservation  Effects 

Figure  5-3  graphically  presents  the  current  average  daily  water  supply 
situation  for  the  EOO  service  area.  Based  on  average  daily  dotiand  (medium 
growth),  the  current  available  supplies  of  5.8  mgd  (current  yield;  3.0  mgd 
allocation  from  the  2-2000  gpm  wells  and  2.8  mgd  purchases  from  the  City  of 
N.B.)  appear  to  be  sufficient  to  the  year  2005  and  additional  purchases  (current 
agreement)  are  sufficient  to  the  year  2030.  With  water  conservation,  the  current 
5.8  mgd  supply  appears  sufficient  to  about  2015. 

The  ECWD  system,  however,  frequently  has  exceeded  the  purchase  agreement 
maximun  day  rates  in  the  past  to  meet  the  growing  demands  of  the  community. 
Prior  to  1983,  the  community  was  allowed  to  purchase  4.0  mgd  at  peak  rates  not  to 
exceed  8.0  mgd.  These  maximum  rates  were  exceeded  an  average  of  26  days  per  year 
between  1972  and  1976  (Table  5-47). 


TABLE  5-47 

ECWD  PEAK  WATER  USE  EXCEEDENCE  RATE 


5-YR.  TOTAL 


NUMBER  OF  DAYS 
2? 

26 

27 

9 

41 

129  (AVG.  26  DAYSAEAR) 


The  current  supplies  (7.0  mgd)  and  internal  storage  (3.0  mg)  of  the  ECWD 
system  are  insufficient  to  meet  this  need. 


Figure  5-4  projects  the  Peak  Daily  Water  Demand.  The  Peak  Daily  Unrestrict¬ 
ed  (1)  projection  is  for  median  growth.  The  effect  of  conservation  on  this 
projection  is  shown  in  (2)  Peedc  Daily  Flow  with  Conservation.  It  is  apparent 
that  the  current  5.8  mgd  supply  and  the  additional  purchases  for  a  total  supply 
yield  of  7.0  mgd  are  insufficient.  A  ccHisulting  report  concurs  with  the  average 
day  aunadysis  and  also  with  the  need  to  provide  aniditional  purchases  capability  to 
meet  the  peak  requirements.  The  other  curves  indicate  the  effect  of  high  growth 
population  projections  cxi  water  danand  (curves  [3J  and  [4]  with  and  without 
conservation)  and  the  ability  of  restrictive  measures  and  rationing  to  reduce 
demand  (curves  5  and  6). 

Hie  consulting  study  indicated  that  peadc  daily  demand  would  be  10.2  mgd  in 
1980  and  increase  to  15.0  mgd  in  2000.  Hie  EXM)  euialysis  indicates  somewhat  less 
peak  demand,  approximately  10  mgd  in  1990  and  nearly  11.5  mgd  in  2000.  By  2030, 
the  BCHD  demand  is  projected  here  to  be  about  15.0  mgd.  The  following  deficits 
(Table  5-48)  eure  projected  beised  on  an  available  yield  of  7.0  mgd. 

TABLE  5-48 

_ BCWD  SUPPLY  DEFICITS  (1980-2030) _ 


YEAR 

PEAK  DAILY  (MED)  DEMAND 
(KD) 

CURRENT  SOURCE 
(MCD) 

DEFICIT 

(^) 

I55ff 

S.7 

7.0 

1.7 

1990 

9.6 

7.0 

2.6 

2000 

11.4 

7.0 

4.4 

2010 

12.5 

7.0 

5.5 

2020 

13.7 

7.0 

6.7 

2030 

15.0 

7.0 

8.0 

Hie  consulting  report  oriented  to  peak  suj^ly  needs  considered  the  following 
options: 


(1)  Expansion  of  the  current  groundwater  source  (not  permitted 
by  the  state) . 

(2)  Expansion  of  other  marginal  aquifer  sources  (Old  Bridge  Sands) 
(also,  not  likely  to  be  permitted  by  the  state) . 

(3)  Purchases  of  additional  N.B.  community  water  supply  (of  which 
4  mgd  is  already  considered  in  the  water  su{^ly  yield  estimate 
of  7  mgd  for  the  BCWD);  and  additional  2  mgd  may  be  available 
for  purchase  at  $426.38/1ng. 

(4)  Purchases  of  water  from  2  other  nearby  large  and  moderate  size 
water  companies  would  be  available  at  higher  current  costs: 

4  mgd  -  "E-Town  Water  Co."  $500.00Ang 
2  mgd  -  "M-X  Water  Co."  $600.00/1mg 


Hiese  sources  would  be  available  to  supply  the  BCWD  needs  as  indicated  in  Figure 


FIGURE  5-4 

The  Effects  of  Water 
Conservation  on  the  ECWD 

Peak  Daily  Water  Use  (MGD)  3.  unrestricted 

Peak  Daily  Use  (High) 


TABLE  5-49 

ECWD  SUPPLY  AUGMENTATION  POSSIBILITIES 


SOURCE 

1980:  E.B.  Conmunity  Purchases 
1980:  "E-Town”  Purchases 
1990:  ”E-Town"  Purchases 
2010:  "M-X  Water"  Purchases 


INCREMENT  (MGD) 

- 2 - 

1 

3 

2 


ECWD  YIELD  (MGD) 

5 

10 

13 

15 


This  water  would  not  be  required  for  purchase  year-round,  only  to  supplement 
the  peak  demand  requirements,  based  on  the  average  historic  exceedence  levels 
about  26  days  per  year.  Delays  in  constructing  the  system  to  deliver  this  needed 
water  can  produce  significant  economic  advantages  to  the  ECWD.  These  delays  can 
be  achieved  through  water  conservation,  and  the  cost  savings  (Foregone  Costs)  are 
described  in  Step  9. 

The  FED-LAKE  project  provides  another  possible  project  for  providing 
additional  water  to  the  EOflD.  Water  supply  storage  in  FED-LAKE  is  25,600 
acre- feet  (22.8  rtigd) .  The  project  also  includes  flood  control  and  recreation 
benefits.  This  potential  reservoir  is  located  upstream  of  the  EOf®  community  and 
is  designed  to  provide  releases  to  the  Mid-State  River  which  can  be  withdrawn 
the  coranunity.  The  project  share  for  the  ECWD  is  7.0  mgd  and  will  be  available 
in  1990.  The  project  is  supported  by  state  and  regional  officials;  however,  it 
is  not  without  controversy,  since  it  will  impact  historic  and  archaeological 
sites. 

The  Non-Federal  share  of  the  cost  of  the  water  supply  component  of  this 
project  is  $3,720,000  with  $48,000  annual  operation  and  maintenance  expense.  If 
the  investment  cost  is  financed  at  10  percent  for  20  years  ($437 , 100/yr . )  and  the 
operation  and  maintenance  costs  are  added,  the  annual  cost  of  the  project  to 
local  water  suppliers  is  $485,100  ($58.30/1mg  or  $18.95/AF).  The  project  offers 
significant  cost  advantages  over  the  water  purchase  alternatives,  and  water 
conservation  can  also  produce  benefits  by  delaying  future  water  demands. 

Based  on  this  background,  the  advantageous  effects  of  water  conservation  and 
the  analysis  of  subsequent  Steps  are  presented. 

Level  2:  Advantageous  Effects 

In  addition  to  the  reduction  in  water  demand,  which  results  from  implements- 


LOl 


TABLE  5-50 

BCWD  ADVANTAGEaiS  EFFECTS  (INDIRECT) 
_ PRESENT  VALUE  (1980  $) _ 


MEyURE  1  MEASURE  2  MEASURE  3  MEASURE  4  MEASURE  5 

Build.  Code  Press.  Toilets  Toil.  Leak  Det.  Ext.  Retrofit  Contingency 


ENERGY  SAVINGS 
SFR  (and 

equivalents)  $960,000 

UTILITY  BILLS 
Water  0 

Sewer  0 


$56,800 

3,500 


$43,500 

2,700 


$1,078,000 


377,700 

23,600 


PEAK  WATER  USE  REDUCTION  (Additional  Sources  Are  Needed) 

TOTAL  $960,000  $60,300  $46,200  $1,479,300 


$70,000 


$70,000 


Energy  Savings;  Table  5-51  indicates  the  incremental  developnnent  trends  for 
each  sector  (growth  in  new  connections,  based  on  Table  5-15).  Table  5-51 
indicates  that  the  significant  growth  (92  percent)  in  the  ECWD  area  is  attributed 
to  residential  water  use  (SFR)  customers.  Multi-family  users  (MFR)  would  also 
experience  reduced  energy  expenses  as  a  result  of  conservation. 


TABLE  5-51 

ECWD  INCREMENTAL  GROWTH  IN  C(»INECTIONS  (NEW  CONSTRUCTION) 

MEDIUM  GROWTH  CASE 


1980 

1990 

2000 

2010 

2020 

2030 

SFR 

0 

1,$02 

2,206 

1,456 

1,616 

1,793 

MFR 

0 

1 

1 

1 

1 

1 

COW 

0 

125 

172 

114 

127 

139 

IND. 

0 

12 

17 

12 

12 

14 

NO  CHARGE 

0 

9 

11 

8 

8 

10 

In  Table  5-52,  the  number  of  single-family  residential  equivalents  was  added 
to  the  SFR  connections  to  calculate  the  total  energy  savings  based  on  $34. 00/year 
savings  (adjusted  rate  based  on  discussion  in  Level  1  example  Step  7)  . 
(Note;  In  Table  5-17,  MFR  is  identified  separately.  In  Table  5-25,  MFR  is 
ccmbined  with  interior  residential.)  Based  on  Table  5-17,  the  additional 
SFR  equivalents  are  determined  as  follows;  MFR  Average  Daily  Water  Use  (Table 
5-18),  divided  by  SFR  per  capita  water  consumption  (115  gallons/day,  1980,  Table 
5-7),  divided  by  1980  census  household  size  (3.6  persons). 


TABLE  5-52 

EXPRESSED  AS  SFR  EQUIVALENT  CONNECTIONS 


Total  SFR  Equiv. 
Incremental  Growth 


TABLE  5-53 


SFR 

1980 

-r 

1990 

1,602 

2000 

37^ 

2010 

5755T 

2020 

67W 

2030 

87^ 

SFR  (Equivalent) 

0 

305 

528 

672 

816 

979 

TOTAL 

0 

1,907 

4,336 

5,936 

7,696 

9,652 

ENERGY  SAVINGS 
@  $34/yr.  per 
connect.  (1980  $) 

0 

$64,800 

$147,400 

$201,800 

$261,600 

$328,100 

Over  the  fifty-year  planning  period,  these  energy  savings  are  discounted  at 
the  Federal  rate  8.375  percent.  The  present  value  of  the  projected  savings  is 
$960,000. 

Energy  savings  are  also  achieved  by  Measure  4.  The  extended  program  to 
retrofit  existing  customers  with  water  conservation  devices  in  particular  with 
low-flow  showerheads  achieves  a  reduction  in  household  energy  use.  Table  5-54 
presents  the  change  in  coverage  by  user  class  for  the  water  conservation  measures 
under  consideration  for  the  ECWD  (users  are  expected  to  be  either  approximately 
equal  in  their  use  of  water  or  to  be  randomly  distributed  with  respect  to 
in^leroentation,  as  was  assumed  in  Level  1). 

Based  on  the  assunption  of  $34. 00/year  annual  1980  savings  and  the  percent¬ 
age  of  customers  using  the  low-flow  showerheads  (Table  5-54)  which  decreases 
from  50  percent  in  1980  to  7  percent  in  2000  and  finally  to  0,  the  existing 
single  feanily  residential  (Table  5-15)  and  multi-family  residential  customers 
(expressed  as  SFR  equivalents,  as  described  previously.  Table  5-52) ,  experience 
savings  in  energy  use.  Table  5-55  identifies  the  number  of  SFR  and  equivalents 
of  the  existing  1980  customers  that  have  reduced  energy  costs. 


TABLE  5-54 

BCND  CUSTOMERS  USING  MATER  CONSERVATION  MEASURES 
_ (COVERAGE  BY  USER  CLASS  1980-2030) _ 


1980 

1985 

1990 

2000 

2010 

2020 

2030 

CONS.  MEASURE 

Ml:  Building 

Code 

M2:  New  Const. 

.05 

(No  Change) 

.05  .05 

.05 

.05 

.05 

.05 

Preserve  Toilets 
(Int.Res,Cotnm, 
Pub/Inst.) 

M3:  Exist,  const 
Toilet  Leak  Det. 
(Int.ReSfComn, 

.10 

.07 

.04 

.01 

0.0 

0.0 

0.0 

Pub/Inst.) 

M4:  Retrofit 
Toilet  Dams 

Int*  Resid. 

.50 

.33 

.19 

.07 

.02 

.01 

0.0 

Comn. 

.40 

.26 

.15 

.05 

.02 

.01 

0.0 

Pub/Inst. 

.50 

.33 

.19 

.07 

.02 

.01 

0.0 

Low-Flow  Showerheads 
Int.  Resid.  .50 

.33 

.19 

.07 

.02 

.01 

0.0 

Conm. 

- 

- 

- 

- 

- 

- 

- 

Pub/lnst. 

.50 

.33 

.19 

.07 

.02 

.01 

0.0 

Faucet  Aerators 
Int.  Resid. 

.50 

.33 

.19 

.07 

.02 

.01 

0.0 

Conm. 

.20 

.13 

.08 

.03 

.01 

0.0 

0.0 

Pub/lnst. 

.50 

.33 

.19 

.07 

.02 

.01 

0.0 

M5:  Contingency  (Varying  Degrees) 


*Initial  Coverage  Table  5-32 


TABLE  5-55 

HOUSEHOLD  ENERGY  SAVINGS  FROM  RETROFIT 
SFR  AND  MFR  SHOWERHEAD  USE  (SAVINGS  1980  $) 


MFR  (Equiv.) 

436 

TOTAL  # 

9,862 

(Equiv.) 

#  Using 
Showerheads 

4,931 

3,254 

1,874 

690 

ANNUAL  ENERGY 

SAVINGS  $167,600 

$110,600 

$63,700 

$23,400 

The  present  value  of  these  Measure  4  savings  at  8-3/8  percent  (Federal 
discount  rate)  is  $1,078,000. 

Occasionally,  permanent  water  conservation  measures  will  not  be  sufficient, 
and  contingency  restrictions  and  rationing  are  needed  (Measure  5) .  Conparison  of 
Tables  5-25  (unrestricted  demand)  and  Tables  5-43  and  5-45  indicate  that  the 
proposed  rationing  program  achieves  an  added  24-26  percent  reduction  in  interior 
residential  water  over  demand  with  permanent  water  conservation  only.  The  effect 
could  be  an  additional  energy  use  reduction  based  on  Table  5-55  (ie.,  25  percent 
*  $167,600  =  $42,000  in  1981).  Table  5-55  provides  the  future  annual  savings 
that  would  be  increased  by  the  effect  of  rationing.  The  present  value  of  these 
savings  d^)ends  on  the  probability  of  using  the  rationing  program  which  is 
assumed  to  be  one  in  five  years  (the  region  has  experienced  numerous  drought 
warnings  and  emergencies  over  the  past  20  years,  and  the  frequency  is  increas¬ 
ing)  ,  with  a  drought  duration  of  one  year  in  each  case.  (Note;  Water  use 
restrictions,  also  considered  in  Measure  5,  are  implemented  more  frequently, 
however,  do  not  affect  interior  residential  water  use  and  related  energy  sav¬ 
ings.)  The  present  value  of  the  rationing  program  inpact  on  energy  savings  is 
$70,000. 


Effectiveness 


Measure 


Table  5-56  provides  an  estimated  effectiveness  of  the  permanent  water 
conservation  measures  by  year.  This  Table  is  used  in  some  of  the  following 
analyses  for  determining  the  significance  of  each  conservation  measure  in 
producing  the  annual  total  effectiveness  in  water  use  reduction,  in  this  case, 
the  water  conservation  effect  on  water  and  wastewater  utility  bills. 


TABLE  5-56 
LEVEL  2  ECWD 

PERCENT  EFFECTIVENESS  WATER  USE  REDUCTION  BY  MEASURE 


MEASURE  1 

MEASURE  2 

MEASURE  3 

MEASURE  4 

TOTAL 

Building  Code 

Pressure  Toilet 

Toilet  Leaks 

Retrofit 

1981 

0.0 

11.9 

9.1 

79.0 

100 

1985 

8.1 

13.5 

6.7 

71.6 

100 

2000 

36.7 

14.7 

1.4 

47.3 

100 

2020 

53.7 

12.4 

0.1 

33.8 

100 

2030 

58.3 

11.4 

0.0 

30.3 

100 

Based  on  marginal  vgater  utility  rates  (per  thousand  gallons)  presented 
previously  in  Subst^  6.1  (for  residential  $1.62,  multi-family  $1.89,  comnnercial 
$1.77  and  industrial  $1.52)  and  estimated  water  savings  by  customer  class 
(Table  5-35)  from  permanent  measures  for  1981  and  1982  (interpolated  values) ,  the 
annual  savings  in  water  utility  bills  for  single  family  residential  and  commer¬ 
cial  classes  only  (the  predominant  water  users)  were  determined  (Table  5-57) . 


TABLE  5-57 

ECWD  CUSTOMER  WATER  BILL  SAVINGS  (1980  $) 

SFR  COMM.  TOTAL 

1981  $24O'00  $3J7M5’  $2757300 

1982  236,000  31,000  267,000 


The  present  value  of  these  savings  for  the  two  years  in  which  they  are 
assumed  to  take  place  is  $478,000.  Based  on  Table  5-56  (1981),  this  benefit  is 
contributed  by  Measure  1:  $0;  Measure  2;  $56,800;  Measure  3;  $43,500;  and  Measure 
4:  $377,700. 

Wastewater  collection  and  treatment  charges  are  also  based  on  metered  water 
use.  The  regional  utilities  authority  charges  the  ECWD  community  for  debt 
service  and  operation  maintenance  based  on  flow,  biological  oxygen  demand  (BOD) , 
suspended  solids  (S.S.)  and  chlorine  demand  (C.D.).  With  the  exertion  of  the 
flow  charge  (based  on  gallons) ,  the  other  charges  are  based  on  weight.  In  1984, 
the  ECWD  conmunity  paid  over  $186,000.  (Table  5-58) 

TABLE  5-58 

_ ECWD  COMMUNITY  1984  WASTEWATER  CHARGES  ($) _ 

FLOW  $108,800  (1,475  MGY  FLOW) 

B. O.D  33,500 

S.S.  43,200 

C. D.  600 

TOTAL  $186,100 


In  addition  to  these  charges,  the  BCHD  area  sewer  custcniers  pay  for  the  local 
BOND  sewerage  authority  costs,  including  staff,  wastewater  collection  system 
maintenance  and  overhead.  These  local  costs  are  not  likely  to  vary  based  on 
water  conservation  and  are  not  included  here. 

Ihe  resulting  total  cost  deflated  to  1980  at  6  perc^t  per  year  is  $147,400 
or  $99.90^illion  gallons  of  treated  wastewater  (with  about  4.04  mgd  treated). 
Water  conservation  in  1981  and  1982  is  cigain  assumed  to  reduce  these  ciiarges 
(although  the  time  frane  could  be  considerably  longer  for  these  savings  in  this 
case  given  that  the  EX34D  r^resents  only  6  percent  of  the  total  regional  autho¬ 
rity  flow,  and  this  percaitage  will  decrease  as  the  authority  increases  its 
menibership,  including  new  conmunities) . 

Fran  Table  5-35,  the  flow  reductioi  in  1981  is  .462  mgd  (eissumed  also  for 
1982).  The  daily  savings  in  wastewater  treatment  costs  is  therefore  (.462  mgd)  * 
($99.90/angd)  *  (365  days)  =  $16,800  per  year.  The  present  value  of  these  savings 
for  1981  and  1982  is  $29,800.  These  reductions  in  charges  are  allocated  to 
measures  based  on  Table  5-56:  Measure  1:  $0;  Measure  2:  $3,500;  Meeusure 
3:  $2,700;  Measure  4:  $23,600. 

STEP  8i  Disadvantageous  Effects  (Indirect) 


Iirpleroentation  costs  are  the  primary  disadvantageous  effects  of  the  proposed 
program.  Table  5-59  summcirizes  the  cost  effect  of  the  program  for  each  measure 
and  option. 

Subst^  8.1:  Inplementation  Costs 


Measure  1:  (Building  Code  Enforcaonent) .  In  Steps  5  and  7,  the  general 
aspects  of  Measure  1  are  described.  The  key  aspects  of  the  program  are: 

o  an  existing  building  code  requiring  water  conservation  for 
new  construction  that  is  not  enforced, 
o  local  capability  for  inspection  and  enforcennent. 


MEASURE  1 


V. 

MEASURE  2 

MEASURE  3 

MEASURE  4 

MEASURE  5 

•  •  •  •  *  ■ 

$302,100 


MATERIAL  CX)ST 
Klti 

Fixtures  & 
Equip.  $: 
Pamphlets 
Svpplies 
Postage 
Other 


SERVICE  PURCHASES 
Media  (TV,  Radio) 
Newspapers 
Rentals 

LABOR 

BCWD  Option  1 

42$, 500 
Option  2 
0 

Speakers 
Sunnier  help 

CONT. (10%)  42,900 


Press,  Toilets  Toilet  Leak 


$12,000 


$  82,001 

1,000 


2,000 


Retrofit 

$74,000 

24,000 

6,000 


1,500 


86,500 


8,600 


2,400 

2,000 


TOTAL  COST  $774,500  (op-1)  $91,700  (op-1)  $18,000 
$345,000  (op-2)  $178,200  (op-2) 


2,400 

11,000 

$118,900 


Minimal 


The  existing  unenforced  code  requires  low-flush  toilets,  and  low-flow 
showerheads  and  faucets.  The  existing  program  is  not  properly  implemented 
because  of  the  reported  additional  costs  of  low-flow  alternatives  and  the  avail¬ 
ability  of  conventional  rather  than  low-flow  fixtures.  (Note  in  the  Level  1 
situation,  vendors  handle  low-flow  fixtures  primarily,  although  there  is  no  laiw 
requiring  their  use.)  The  following  Table  5-60  differential  costs  are  r^xirted 
in  the  literature: 


TABLE  5-60 

DIFFERENTIAL  COSTS  OVER  STANDARD  (1980  $) 


FIXTURE  $ 

0  &  M 

SOURCE 

Low-flush  toilet 

$d  -  15.00 

0 

(g^TW) 

Pressure  toilet 

700.00 

★ 

(88) 

LohHflow  showerhead 

0  -  7.00 

0 

(20) 

Low-flow  faucet 

0  -  7.00 

0 

(20) 

♦Requires  periodic  user 

maintenance. 

Based  on  the  assumed  higher  cost,  (the  maximum  values  are  used  in  assessing 
the  incranental  costs  of  this  measure  over  use  of  conventional  fixtures) ,  and  new 
growth  projections  (Table  5-53  includes  the  single  family  residential  [SFR]  and 
SFR  equivalents  for  multi-family  residential  growth) ,  the  future  additional  costs 
of  this  measure  were  determined.  As  assumed,  use  of  fixtures  per  dwelling  unit 
was  also  used. 

Low-flush  toilets  -  3/unit  (for  95  percent  of  units) 

Low- flow  showerheads  -  2/unit 
Low-flow  faucets  -  10/unit 

Only  95  percent  of  the  units  are  constructed  with  low- flush  toilets  because 
Measure  2  (Pressure  Toilets)  are  used  by  the  other  5  percent.  Other  fixtures  are 
used  by  100  percent  of  the  new  customers.  The  future  added  costs  are  presented 
in  Table  5-61. 


TABLE  5-61 

BCWD  MEASURE  1:  ADDITIONAL  FIXTURE  AND  EQUIPMENT  COSTS, 


SELECTED 

YEARS 

(1980  $) 

1980 

1990 

2000 

2010 

2020 

2030 

Total  SFR  Equiv.  # 

0 

1,307 

4,336 

5,936 

7,696 

9,652 

10-yr.  Increment 

1,907 

2,429 

1,600 

1,760 

1,956 

Low- flush  Toilets  ($) 

0 

8,600 

10,900 

7,200 

7,900 

8,800 

Low- flow  Showerhd  ($) 

0 

2,700 

3,500 

2,200 

2,500 

2,800 

Lew-flow  Faucet  ($) 

0 

13,300 

16,900 

11,200 

12,300 

13,600 

TOTAL  COST  ($) 

0 

24,600 

31,300 

20,600 

22,700 

25,200 

Based  on  the  future  additional  costs  of  these  water-saving  fixtures,  the 
present  value  at  8-3/8  percent  (Federal  discount  rate)  is  $302,100. 

Measure  1  also  includes  ocher  costs  vrtiich  are  incurred  over  the  50-year 
study  period.  An  average  of  193  new  residential  or  single  family  equivalents  are 
inspected  each  year  in  this  measure.  This  inspection  load  and  review  of  plans 
requires  about  one  hour  for  each  unit.  Since  most  of  the  future  BCWD  area 
development  will  be  in  "developments”  or  multi-family  housing,  the  inspections 
and  plan  reviews  can  be  efficiently  handled  by  one  person  at  an  estimated  15 
percent  of  annual  activities  (300  hours/year) .  This  effort  can  be  added,  and  a 


new  staff  person  included  as  a  Water  Conservation  Specialist  (Option  1) ,  or 
added  to  the  efforts  of  existing  personnel  (Option  2) . 

The  Option  1  a^iroach  involves  adding  a  person.  Estimated  minimum  salary 
eind  fringe  benefits  for  a  licensed  professional  engineer  in  the  BCWD  area  with 
2-4  years  experience  is  $25,000  base  salary,  with  $8,750  fringe  benefits  (35 
percent).  Total  annual  cost  (1980  $)  is  $33,750  for  this  added  person.  Trans¬ 
portation,  office  space  and  supplies  are  available  from  the  existing  BCWD 
govertment  operations.  The  present  value  of  this  expenditure  over  the  planning 
period  is  $429,500. 

The  Option  2  approach  involves  no  additional  cost.  Existing  ECWD  personnel 
(ie.,  from  the  Operations  Department)  review  the  building  plans  for  new  subdivi- 
sions/apartment  ccmplexes,  and  other  new  construction.  The  Department  Supervisor 
coordinates  their  existing  assignments  with  the  needed  inspections. 

In  both  cases,  written  reports  (check-off  forms)  are  prepared,  and  favorable 
compliance  findings  are  forwarded  to  tl^  permits  section  and  serve  as  approval 
documents  for  a  building  occupancy  permit. 

If  Measure  1  is  implemented  according  to  Option  1,  the  total  present  value 
of  the  disadvantageous  effect  is  $774,500,  including  $42,900  as  a  contingency. 
Option  2,  which  does  not  create  a  new  Water  Conservation  Specialist  position  in 
the  ECWD  staff,  has  a  present  value  of  $345,000  for  implementation. 

Measure  2;  (Pressure  Toilets)  Details  of  the  Measure  2  approach  were 
presented  in  Steps  5  and  7.  The  key  cost  of  this  measure  is  the  incremental  cost 
of  the  pressure  toilet.  The  incremental  cost  was  estimated  at  $700.00  above  a 
standard  toilet  in  the  previous  discussion  of  Method  1,  and  some  operation  and 
maintenance  costs  may  be  involved. 

The  pressure  toilet  uses  less  than  1  gallon  of  water  per  flush,  however,  it 
depends  on  air  pressure  to  achieve  this  significant  water  use  reduction  with  a 
comparable  level  of  efficiency.  Based  on  5  percent  installation  of  SFR  and  SFR 
equivalents  for  MFR  (Table  5-53),  the  number  of  pressure  toilets  installed  each 
year  is  small  (average  of  10  per  year) .  The  present  value  of  this  additional 
cost  is  $82,000. 

Two  options  (Table  5-62)  are  proposed  for  implementation.  Option  1  involves 
a  voluntary  approach.  Existing  staff  are  given  additional  assignments  for 
promoting  pressure  toilets.  Promotional  material  are  available,  for  example, 
pamphlets  and  other  literature  from  "qualified”  vendors,  and  small  costs  are 
anticipated  for  mailing  material. 

Option  2  integrates  the  Measure  2:  (Pressure  Toilet)  with  Measure  1; 
(Building  Code).  Under  certain  circumstances,  for  example,  in  high  water  use 
conditions  such  as  large  houses  (4  bedroom  and  larger) ,  pressure  toilets  are 
designated.  Additional  effort  above  Option  1  would  include  more  involvement  with 
contractors  and  evaluations  of  pressure  toilet  effectiveness. 


Personnel 

Pconphlets 

Postage 


OPTION  1 

5 — r- 
1,000 
100 

$1,100 


OPTION  2 

557^00^ 

1,000 

100 

$7,900 


*20  percent  of  Water  Conservation  Specialist  (base  salary  +  fringe) 


The  annual  cost  ($6,800)  of  a  Water  Conservation  Specialist  has  a  present  value 
of  $86,500. 

Measure  2  includes  $8,600  as  a  continga:icy  against  ECND  expenditures.  With 
voluntary  implementation,  the  present  value  of  the  total  cost  is  $91,700  (Option 
1).  If  the  Measure  2  program  is  integrated  with  the  Measure  1  Building  Code  and 
mcindatory  use  of  pressure  toilets  is  enforced  (where  appropriate) ,  the  implemen¬ 
tation  cost  is  $178,200  (present  value). 

M^sure  3;  (Toilet  Leak  Detection)  Previously  in  Steps  5  and  7,  the  toilet 
leak  detection  measure  was  describe.  The  major  costs  of  the  program  are 
minimal,  including: 

o  Purchase  of  kits,  including  (6)  dye  tablets  (foil  sealed), 
instructions  on  the  operation  and  rqpair  of  toilets  and  other 
water  conservation  literature. 

o  Publicity  of  water  conservation  effort  and  the  use  of  the  kits. 

o  Distribution  of  kits  to  BCM}  custoners. 

The  toilet  leak  detection  kits  are  packaged  in  clear  plastic  and  are 
sufficiently  small  to  be  inserted  into  the  quarterly  bills  of  the  EOiro.  The 
following  costs  (Table  5-63)  represent  a  short-term  effort  to  distribute  the  kits 
and  notify  the  local  water  customers  of  the  benefits  of  the  toilet  leak  detection 
measure. 

TABLE  5-63 

_ TOILET  LEAK  DETECTION  COSTS  (1980  $) _ 


UNIT  PRICE  TOTAL  COST 

Purchase  12,000  kits  $1.00  ea.  $12,000 

Additional  Postage  .20  ea.  2,000 

Newspaper  Notices  -  200 

Local  Radio  Notices  -  200 


week).  The  estimated  hourly  wage  is  $5.00.  The  cost  of  this  effort  is 
$2,400.00. 

The  present  value  of  the  in^lementation  cost  for  Measure  3  is  $18,800, 
incuding  $2,000  as  a  contingency. 

Measure  4;  (Extension  Retrofit  Program)  The  primary  cost  of  the  retrofit 
program  is  the  purchase  of  toilet  dams,  low-flow  showerhe^s  (not  flow  restrict¬ 
ors)  and  faucet  aerators  (Table  5-64)  for  the  existing  customers.  Actual 
purchases  of  fixtures  by  the  BCWD  cuid  distribution  to  the  target  customers  makes 
this  an  effective  program. 


TABLE  5-64 
MEASURE  4 


#/t]WELLING  FIXTURE  $/UNIT  O&M  £ 

2 

$2.00 

0 

1 

1 

5.00 

0  < 

4 

.50 

0  1 

Toilet  Dam 


Faucet  Aerator 


Toilet  dams  are  flexible  rectangular  plates  of  plastic  or  metal  with  plastic 
edges  which  can  be  fitted  into  the  toilet  tank.  These  dams  hold  back  a  portion 
of  the  water  (about  1.65  gallons)  and  prevent  it  from  leaving  the  tank.  Ihese 
devices  can  be  installed  and  regulated  to  establish  an  effective,  although 
reduced,  flow.  The  cost  of  a  toilet  dam  is  $2.00. 

Well  made  low-flow  showerheads  with  brass  fittings  can  be  purchased  for 
$5.00  each,  and  faucet  aerators  are  about  $.50  each.  Kits  are  assembled  by  the 
BCWD,  including: 

(2)  Toilet  dams 

(1)  Low-flow  showerhead 

(4)  Faucet  aerators 

(1)  Parphlet  on  water  conservation 

(1)  Instructions  for  installation  of  flow-reducing  devices 
I  (1)  Plastic  bag  for  the  kit 

Each  kit  costs  $12.50. 

Because  of  the  cost  of  these  kits,  the  Measure  4  conservation  effort  is 
targeted.  A  mailing  program  (including  program  information)  is  used  to  identify 
interested  potential  users.  Since  only  50  percent  of  the  BCWD  customers  are 
predicted  to  use  the  flow-reducing  devices,  the  program  is  carefully  designed, 
and  purchases  for  the  kits  are  made  accordingly. 

Table  5-15  presents  the  existing  connections.  Again,  single  family  (9,426 
customers)  and  multi- family  residential  (436  equivalents)  water  use  is  the 
target.  A  total  of  9,862  customers  are  targeted  for  this  measure. 


Table  5-54  presents  the  percentage  of  the  custaners  who  will  use  the 
retrofit  measures.  Purchases  are  over-bought  by  10  percent  to  assure  maxiinun 
installation. 

The  experience  of  previous  kits  projects  are  varied  (8),  (20),  (84),  (86), 
(88).  In  the  Washington  Suburban  Sanitary  Ccnmission's  effort  (85),  the  diffi¬ 
culty  in  hitting  the  target  is  apparent.  The  WSSC  distributed  almost  300,000 
"water  saving  and  sewage-reduction  kits"  designed  to  prcxnote  water  conservation 
and  extend  the  effective  use  of  the  wastewater  treatment  system.  The  follow-up, 
a  sample  of  6,240  customers,  indicated  that  64  percent  did  not  receive  the  kit. 
In  am  effort  to  minimize  this  problem,  a  mailing  program  is  used  initially. 

All  BCWD  custanners  are  sent  a  questionnaire  (plus  other  explanatory  mate¬ 
rials)  to  determine  the  willingness  of  customers  (1)  to  receive  a  free 
water-saving  kit,  (2)  to  participate  in  the  program,  and  (3)  to  follow-up  with 
information  on  t)ie  approach.  Ihe  customer  is  asked  to  return  the  form  (pre- 
stanped  and  addressed)  to  the  BCWD  with  his  own  name  and  address.  These  custom¬ 
ers  are  targeted  to  receive  the  kits. 

Sutimer  part-time  help  is  used  in  preparing  almost  6,000  kits  (60  percent  of 
the  1980  customers  based  on  Table  5-54  and  10  percent  extra) .  Over  a  six-week 
period,  two  people  pr^re  and  mail  the  kits.  The  hourly  wage  is  $5.00,  and  the 
cost  of  this  effort  is  $2,400.  Storage  is  provided  in  a  rented  trailer  for 
$1,500.  These  costs  are  summarized  in  Table  5-65.  The  cost  of  the  program  for 
Measure  4  is  $107,900.  A  contingency  of  10  percent  ($11,000)  brings  the  total  to 
$118,900. 


TABLE  5-65 

BCWD  MEASURE  4  1980  COST 


Questionnaire  Layout 
materials/reproduction 
(12,000  forms  and  envelopes) 
Water  Conservation  Pamphlet 
(describing  benefits  of 
water  conservation) 

Postage 

Kit  Purchases  (60%  of  1980 
customers  @  $12.50  each) 
Summer  part-time  help 
Rental  of  storage  trailer 
Contingency 

TOTAL  COST 


$12,000 


12,000 


6,000 

74,000 

2,400 

1,500 

11,000 

?118,900 


Measures:  (Water  Restrictions  and  Rationing) .  The  effective  implementa¬ 
tion  of  contingency  plans  to  reduce  water  consumption  during  emergency  depends 
primarily  on; 

(1)  Information  about  the  program  and  the  intent  of 
officials  to  enforce  it. 
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The  potential  etdditional  costs  associated  with  Measure  5  involve  the  use  of  the 
media.  This  is  assumed  to  be  as  a  free  public  service  since  the  water  shortage 
is  apparent  to  everyone. 


As  an  expected  role  for  BCWD  staff,  assignments  are  assumed  to  change  from 
normal  activities  to  efforts  to  manage  the  water  shortage. 


Subst€ 


Other  Disadvantageous  Effects 


Measure  1:  Building  Code  Enforcement. 

No  other  disadvantageous  effects  are  anticipated. 
Measure  2:  Pressure  Toilets 

No  other  disadvantageous  effects  are  anticipated. 
Measure  3;  Toilet  Leak  Detection 

No  other  disadvantageous  effects  are  anticipated. 
Measure  4:  Extension  Retrofit  Program 

No  other  disadvantageous  effects  are  anticipated. 
Measure  5:  Water  Restrictions  and  Rationing 

No  other  disadvantageous  effects  are  anticipated. 


STEP  9: 


jone  Sue 


Costs 


Advantageous  effects  associated  with  future  operations  of  water  supply  and 
wastewater  facilities  at  the  local  level,  and  water  supply  systems  at  the  Federal 
and  regional  levels  may  be  produced  by  the  proposed  water  conservation  measures. 
Advantageous  effects  consist  mostly  of  foregone  costs  of  supplying  water  and 
wastewater  services.  Other  effects  may  1:  5  external  costs  or  opportunity  costs 
that  are  reduced  as  well.  The  analysis  that  follows  identifies  the  costs 
associated  with  future  water  supply  plans  at  the  local  and  Federal  levels  and 
identifies  and  quantifies  the  cost  reductions  that  are  associated  with  the  water 
conservation  program  for  the  EOfTO  area. 


Subst^  9.1  Local  Water  Supply  and  Wastewater  Plans 
Substep  9.2  Federal  Water  Supply  Plans 
Substep  9.3  Non-Federal  (Regional)  Plans 
Substep  9.4  External  Opportunity  Costs 
Substep  9.5  Surmary  Foregone  Supply  Costs 

Previously  in  Figures  5-3  and  5-4,  the  water  supply  needs  of  the  ECWD  area  were 
grajAiically  presented.  The  effect  of  the  proposed  water  conservation  programs  is 
to  shift  the  timing  (delay)  the  necessary  investments  and  other  costs,  as  well  as 
reduce  some  expenditures.  The  differential  in  present  value  of  projects  that  are 
delayed  or  costs  reduced  are  the  benefit  of  the  water  conservation  program. 
Table  5-56  indicates  the  effect  of  each  water  conservation  measure  over  the  fifty 
years  and  provides  a  key  tool  in  allocating  the  cost  savings  to  each  measure. 
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Subste 


Local  water  Sup 
Costs 


and  Wastewater  Plans  Incremental  Sue 


Water  Supply;  The  BCWD  vmter  suf^ly  system  is  budgeted  annually  for  three 
divisions.  The  budget  categories  are  listed  below  in  Table  5-66.  An  *  indicates 
the  budget  elements  that  are  associated  directly  with  water  production  changes. 
Table  5-67  describes  the  expenditures  of  the  BOO  water  supply  system.  Only  the 
variable  costs  associated  with  water  production  and  water  conservation  reductions 
are  presented  (omitted  are  fixed  costs  exiministration,  debt  service, 

etc.) . 


TABLE  5-66 

_ ECWD  BUDGET  CATEGORIES 

7001  METER  DIVISION 

101  Permanent  Full  Time  (Salary  &  Wages) 
105  Overtime  (S&W) 

201  Office  Materials  &  Supplies 

202  Uniforms  Clothing  &  Acc. 

203  Lubricants  &  Motor  Fuel 

206  General  Equip.  &  Machine  Parts 

207  Bldg.  Materials  &  Supplies 

212  Plumb.,  Air  Cond.,  &  Heat 

213  Janit.,  Laund.,  &  Hshld  Supplies 
219  Books,  Subsc.,  &  Articles 

229  Other  Materials  &  Supplies 
304  Postal  &  Express  Charges 
308  Maintenance  of  other  Equip. 

310  Printing  &  Binding 

312  Prof.  Consul  &  Spec.  Serv. 

313  Travel  Exp. 

315  Training  Aids  &  Progrems 

316  Other  Expense 
400  New  Equipment 
405  Office  Equipment 

409  Plumb.,  Air  Cond.,  &  Heat  Equip. 

410  Fire  &  Other  Safety  Equip. 

412  Furniture  &  Furnishings 

413  In  Kind  Costs 


7002  PRODUCTION  ACTIVITY 

101  Permanent  Full  Time  (Salary  &  Wages) 

102  Permanent  Part  Time 

103  Temporary  Part  Time 

104  Seasonal  (SS>W) 

105  Overtime  (S&W) 

201  Office  Materials  &  Supplies 

202  Uniforms  Clothing  &  Acc. 

203  Lubricants  &  Motor  Fuel 

204  Fuel-Heating  &  Lighting 

205  MV  Parts  &  Accessories 
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7002  PRODUCTION  ftCTIVITY  (OONTINUED 


206 

Gen.  Equip.  &  Machine  Parts 

207 

Bldg.  Materials  &  Supplies 

209 

Gen.  Hrd  &  Minor  Tools 

210 

Ehierg.  &  Safety  Materials 

211 

Elec.  Equip.  &  Supplies 

212 

Plumb,  Air  Cond.,  &  Heat. 

213 

Janit.,  Laund.,  &  Hshld  Supplies 

215 

Hospital  &  Lab  Supplies 

217 

Precision  &  Arts  Mats.  Sup. 

219 

Books,  Subsc.,  &  Spec.  Articles 

*220 

Chemicals  &  Gases 

*302 

Gas  &  Electric 

*303 

Water 

305 

Rents 

306 

Maint.  of  Motor  Vehicles 

307 

Maint.  of  Bldg.  &  Improv. 

*308 

Maint.  of  Other  Equipment 

310 

Printing  &  Binding 

311 

Advertising  &  Promotion 

312 

Prof.  Consul  &  Spec.  Serv. 

313 

Travel-Expense 

314 

Dues 

315 

Training  Aids  &  Programs 

7003  MAINTENANCE  ACTIVITY 

101  Permanent  Pull  Time  (Salary  &  Wages) 

104  Seasonal  (S&W) 

105  Overtime  (S&W) 

202  Uniforms  Clothing  &  Acc. 

203  Lubricants  &  Motor  Fuel 

205  MV  Parts  &  Accessories 

206  Gen.  Equip.  &  Mach.  Parts 

208  RD  Materials  &  Supplies 

209  Gen  Hrd.  &  Minor  Tools 

210  EJnerg.  &  Safety  Materials 

211  Elect.  Equip.  &  Supplies 

212  Plunib,  Air  Cond.  &  Heat 

213  Janit.,  Laund.,  &  Hshld  Supplies 

219  Books,  Subscr.,  &  Spec.  Articles 

220  Chemicals  &  Gases 

229  Other  Materials  &  Supplies 

305  Rents 

306  Maint.  of  Motor  Vehicles 
308  Maint.  of  Other  Equipment 
314  Dues 

316  Other  Expenses 

7102-6000  Capital,  Bond  &  Note  Payment  and  Other 
Non-Variable  Accounts 


3 


3/s 


R0-A166  HANDBOOK  OF  NETHODS  FOR  THE  EVALUATION  OF  HATER 

CONSERVATION  FOR  HUNICIPA. .  (U>  OREELEV-POLHENUS  GROUP 
INC  ST  DAVIDS  PA  V  D  POLHEHUS  OCT  SS  INR-CR-8S-C-3 
UNCLASSIFIED  DRCH72-83-C-aaiS  F/Q  13/2 


The  purpose  of  listing  these  accounts  is  to  place  in  per^>ective  the 
numerous  charges  associated  with  running  a  water  utility  and  focusing  on  those 
relevant  to  water  production  (that  vary  as  production  changes) .  Also,  with  the 
exception  of  the  salary  categories  and  the  capital  and  bond  r^>ayinait  accounts, 
the  other  significant  accounts  over  $20, 000/year  are  the  variable  costs  on 
chanicals,  energy,  water  (purchases)  and  maintenance  in  the  water  production 
activity.  These  costs  are  presented  in  Table  5-67. 


TABLE  5-67 

BCWD  WATER  SUPPLY  VARIABLE  OPERATING  BUDGET  1977-1981 
_ CURRENT  DOLLARS  ($000) _ 


ACCOUNT  # 

1977 

1978 

1979 

1980 

1981 

PRODUCTION  DIV. 

220  Chem.  &  Gases 

$  26.4 

$  37.8 

$  37.8 

$  37.8 

$ 

42.7 

302  Gas  &  Elec. 

104.2 

115.0 

115.0 

115.0 

140.0 

303  Water  Purch. 

226.5 

265.0 

250.0 

250.0 

300.0 

308  Maint.  of  other 

Equip. 

26.1 

25.0 

25.0 

25.0 

26.7 

Total  Variable  Cost 

383.2 

427.8 

427.8 

427.8 

509.4 

Total  Production  Div. 

586.5 

707.8 

678.2 

661.5 

763.5 

Total  Meter  Div. 

132.3 

307.8 

305.7 

301.7 

306.6 

Total  Maint.  Div. 

110.4 

173.3 

199.2 

177.8 

205.0 

Operations  Total 

$829.2 

$1,188.9 

$1,183.2 

$1,141.1 

$1- 

,275.2 

Note:  1977:  Annual  expenditure;  1978-1981:  Adopted  or  modified  budgets. 


Based  on  the  water  demand  estimated  for  1980,  (4.039  mgd.  Table  5-25),  the 
ECWD  produced  1,474.2  million  gallons  of  water.  The  variable  cost  for  1980 
$427,800  indicates  a  unit  production  cost  of  $0,290/1000  gallons.  (This  cost  is 
some^at  lower  than  the  $0.374A000  gallons  determined  from  the  less  detailed 
Level  1  data.) 

Based  on  the  water  savings  for  the  medium  growth  scenario  with  permanent 
water  conservation  measures  (Table  5-35),  the  percentage  effect  by  a  measure 
(Table  5-56),  and  the  unit  price  of  producing  water  ($.29/1000  gallons),  the 
annual  savings  in  production  and  water  purchase  costs  are  projected  for  each 
meeisure.  For  example,  in  1981  for  Neeisure  2  (.462  mgd)  *  (.119)  *  ($.29)  *  (365 
days  per  year)  =  annual  savings. 

Table  5-68  presents  the  annual  savings  for  each  measure  for  selected  years 
(interpolations  were  made  between  years  in  calculating  the  present  value  of  each 
measure):  Measure  1  (Building  Code):  $78,100;  Measure  2  (Pressure  Toilets): 
$74,000;  Measure  3  (Leak  Detection):  $26,600;  Measure  4  (Retrofit):  $346,700. 
The  total  present  value  is  $525,400. 


TABLE  5-68 

FUTURE  ECWD  WATER  SUPPLY  OPERATIONS  SAVINGS  (FOREGONE  SUPPLY  COSTS 
_ 1981  -  2030  (1980  $) _ 


TOTAL  REDUCTION  ANNUAL  SAVINGS  IN  SUPPLY 

IN  WATER  DEMAND  _ OPERATIONS  COSTS  ($) 


(MGD) 

Ml 

M2 

M3 

M4 

Total 

1981 

.462 

$  0 

$  5,800 

$  4,400 

$  38,700 

$  49,000 

1985 

.429 

3,600 

6,000 

3,000 

32,200 

45,000 

2000 

.509 

16,500 

6,600 

600 

21,300 

54,000 

2020 

.743 

42,400 

9,800 

100 

26,700 

79,000 

2030 

.827 

51,300 

10,000 

0 

26,700 

88,000 

PRESENT 

VALUE 

$78,100 

$74,000 

$26,600 

$346,700 

$525,400 

Future  savings  in  water  supply  purchases  are  also  included.  The  current 
arrangements  for  5.8  mgd  in  well-supplied  and  purchased  water  from  the  N.B,  ccro- 
munity  takes  the  BCV/D  coiiinunity  to  about  2005,  and  supplemental  supplies  (1.2 
mgd)  are  also  available  that  take  the  ECWD  to  the  year  2030  based  on  average 
daily  projections  (Figure  5-3) .  Water  conservation  delays  a  portion  of  these 
purchases  (from  the  N.B.  canmunity  purchase  agreenvent)  about  .75  mgd  by  2030  from 
(a)  to  (b)  (by  ten  years).  The  total  supply  required  by  2030  is  6.25  mgd  instead 
of  7.0  mgd. 

The  purchase  agreement  with  the  N.B.  conmunity  makes  4.0  ngd  available  to 
the  ECWD  at  $426. 38/mg.  The  savings  of  .75  mgd/yr.  from  2005  to  2030  is 
$116,700/yr  (1980  $) .  The  area  between  the  curves:  Unrestricted  Water  Demand 
(1)  and  Water  Demand  with  Conservation  (2)  in  Figure  5-3,  grapAiically  presents 
the  water  savings.  The  present  value  of  these  savings  is  $177,200  (about  1/3  of 
the  total  $525,400  present  value  of  the  operations  savings) . 

The  Measure  5  conservation  effort  provides  benefits  only  very  infrequently 
(assumed  to  be  one  in  five  years,  for  the  first  10  years  and  1  in  10 
thereafter) .  For  restrictions  on  water  use,  comparison  of  Table  5-35  and  Table 
5-38  indicates  an  additional  reduction  in  water  use  in  1981  of  .192  mgd  (.654 
mgd-. 462  mgd)  that  increases  to  .363  mgd  in  2030.  Based  on  the  marginal  cost  of 
producing  water  $.29/1000  gallons,  the  present  value  of  these  annualized  savings 
is  $52,600.  Comparison  of  Tables  5-38  and  5-41  provides  the  added  effectiveness 
attributed  to  the  rationing  program  v^ich  increases  from  .577  mgd  in  1981  to 
1.008  mgd  in  2030.  Again,  based  on  the  cost  of  producing  water  {$.29/1290 
gallons)  and  the  use  of  the  program  1  in  5  years  at  first  and  then  1  in  10  years 
thereafter,  the  present  value  of  the  annual  benefits  is  $162,300. 

Peak  use  of  water  is  also  reduced  by  about  98  percent  more  than  average  use, 
based  on  comparison  of  average  and  peak  reductions  in  Table  5-35.  Because  the 
peak  danand  is  infrequent,  the  savings  are  snail. 

Peak  daily  water  demand  is  also  impacted  by  the  water  conservation  program. 
Figure  5-4  graphically  shows  the  significance  of  reduced  peak  daily  demand  whidi 
ranges  from  .919  mgd  in  1981  to  1.607  mgd  in  2030  (Table  5-35).  The  annual 
savings  depends  on  the  following:  The  level  of  water  reduction  achieved,  the 


price  of  purdiased  water  ($426.38Aig)  and  an  assumed  average  26  days  per  year 
(«rtien  maxiimxn  rates  exceed  8.0  mgd,  see  Step  1,  Section  on  "Conservation 
Effects").  For  1981,  for  example,  the  annual  savings  is  (.919  rogd)  * 
($426.38/4ig)  (26  days/yecu:)  =  $10,100.  Future  savings  on  peak  daily  use  are 
sunnieuriz^  in  Table  ^69. 


TABLE  5-69 

ANNUAL  SAVINGS  IN  PEAK  DAILY  WATER  PURCHASES 
_ (1980  $) _ 


1981 

ANNUAL  SAVINGS 

- IffTTSS - 

1985 

9,300 

1990 

9,100 

2000 

9,900 

2010 

10,800 

2020 

15,100 

2030 

17,800 

The  present  value  of  these  peak  demand  savings  is  $176,200,  distributed  to 
water  conservation  Measures  1-4  based  on  the  distribution  of  average  savings 
(Measure  1:  $26,100;  Measure  2:  $24,800;  Measure  3:  $8,900;  Measure  4: 

$116,300).  Measure  5  provides  an  a^itional  savings  in  purchased  water  at 
$426.38/ang,  based  on  previously  stated  assumptions  of  recurrence  and  duration 
and  Table  5-41  water  use  reductions  of  2.585  mgd  1981  to  4.515  mgd  in  2030.  The 
Measure  5  present  value  of  supply  purchases  is  $72,600. 

Wastewater ;  Wastewater  treatment  is  provided  by  the  Regional  Sewerage 
Authority.  They  will  experience  reduced  quantities  of  sewage  for  treatment  emd 
reduced  revenues.  The  neighboring  comnunities  (25  current  members)  are  antici¬ 
pated  to  take  up  the  "slack".  The  local  EOTO  coimunity  residents  experience 
reduced  sewer  bills  and  may  benefit  for  the  long-term. 

Long-Run  Incremaital  Supply  Costs 


Water  Supply;  The  BCWD  water  treatment  and  distribution  systems  need  to  be 
expanded  to  meet  the  projected  future  water  demands.  Figures  5-3  and  5-4 
describe  the  projected  average  day  and  peeO(  day  danands,  respectively.  The 
current  water  supply  yield  is  5.8  mgd  and  satisfies  the  average  daily  denends  eis 
indicated  in  Figure  5-3.  The  peak  daily  demands,  however,  are  currently  greater 
than  the  available  supplies,  and  system  modifications  are  required.  At  the 
present  time,  the  BOID  is  enlarging  its  main  connections  with  the  N.B.  coonnunity 
water  system.  Since  the  possible  approach  for  meeting  future  demands  involves 
the  use  of  existing  wells  (the  quantity  is  fixed  at  3.0  mgd)  and  treatment  of 
that  water,  as  well  as  purchases  of  additional  treated  water  from  other  ccmmuni- 
ties,  the  possible  foregone  costs  involve  tremsmission  and  storage  only  (no  new 
treatment  facilities  are  required),  since  the  existing  BGWD  wells  are  considered 
the  base  su^^ly,  and  only  this  water  is  treated. 


The  consultant  report  reconmaided  eKSditional  storage  and  main  improvements 
to  acdiieve  a  distribution  and  storage  systan  for  the  BCWD  that  can  deliver  a 
dependable  15.0  mgd.  Many  of  the  costs  items  identified  in  the  consultant  report 
are  now  part  of  the  EX!ND  projected  budget.  Hie  following  identifies  the  needed 
system  modifications  (timed  to  provide  15.0  mgd  by  2030  [not  2000],  based  cxi 
small  projec:ted  water  demand  increases  identified  here,  and  the  assuned  dates 
1990  and  2010  when  additional  supplies  would  have  to  be  purchased  [Figure  5-4]), 
and  then  the  effects  of  water  conservation  on  systan  construc:tic»i  requirements. 
The  1990  added  facilities  could  be  delayed  for  about  5  years,  based  on  the  Figure 
5-4  comparison  of  Unrestricted  Peak  Daily  Use  (medium  curve)  (1)  and  the  Peak 
Daily  Flow  with  Conservation  (2).  By  the  year  2010,  conservation  in  new  con¬ 
struction  (Measure  1)  heus  significantly  impacted  the  area's  water  use,  and  dele^ 
of  12  years  are  possible. 

Table  5-70  presents  the  construction  schedule  and  investments  required  to 
acdiieve  the  future  water  demands  of  the  BCWD  area  (1)  1980  cost  and  original 
schedule  as  presented  by  the  Icxol  budget  and  a  consultant  report,  (2)  with  no 
water  conservation — as  modified  for  the  2030  time-frame,  and  (3)  with  water 
conservation — delayed  by  water  conservation  effects.  The  difference  in  the 
present  value  of  the  1980  investinent  costs  with  no  water  conservation  and  with 
water  conservation  is  $1,045,000. 


INVESmEMT  REQUIRED 

CX)ST 
(1980  $) 

ORIG.  SCHED. 
(1980-2000) 

WATER  OONS 
MOD.  SCHED 
(1980-2030 

• 

.  WATER  CONS. 
)  INDUCED  DELA 

N.B.  Ccraxtunity  Mains 
(under  const.) 

$645,000 

1980 

1980 

(No  Effect) 

Fern  Road  Main 

180,000 

1984 

1984 

1986 

Tices  Lane  Section  Main 
&  Pump 

4,700,000 

1984 

1984 

1986 

YEAR  TOTAL 

$4,880,000 

Route  18  Main 

310,000 

1985 

1990 

1995 

Yates  1.5  mg  Tank 

1,500,000 

1987 

1990 

1995 

Cranbury  Road  Main 

825,000 

1987 

1990 

1995 

YEAR  TOTAL 

$2,635,000 

Fern  0.8  mg  Tank 

835,000 

1992 

2010 

2022 

Yates  1.1  mg  Tank 

1,500,000 

1992 

2010 

2022 

YEAR  TOTAL 

$2,335,000 

PRESENT  VAUJE 

FOREGONE  CX)STS  (DIFFERSCE) 

$4,925,600  $3,880,100 

$1,045,000 

The  following  tabulation  indicates  the  timing  of  these  investment  savings: 

50.2  percent  during  the  water  conservation-induced  1984-1986  investment  shift; 

37.3  percent  during  the  1990-1995  delay,  and  12.3  percent  in  the  final  shift  of 
investments.  Table  5-56  indicates  in  various  years  (1985,  2000,  and  2020)  when 
certain  measures  are  contributing  to  the  water  conservation.  As  a  result,  the 
following  contributions  were  determined.  (Table  5-71) 


TABLE  5-71 

INVESTMEtTr  SAVINGS  BY  MEASURE 
1980  $)  PRESENT  VALUE 


MEASURE  1  MEASURE  2  MEASURE  3  MEASURE  4 


Press.  Toilets  Toilet  Leak  Retrofit 


L985 

(C.2000) 

2020 


$  42,500 
143,200 
69,500 


$70,900  $35,200  $376,300  $525,600 
57,300  5,400  184,600  390,400 
15.900  0  43,700  129,500 


0,600  .  $604,F00  $1,045,00 


Wastewater;  Although  flow  reduction  can  reduce  facility  sizes  and  trans- 
mission  line  requirements  (87),  the  impact  is  minimal  for  the  ECWD  because  the 
comiunity  only  provides  collection  and  transmission  capability  and  links  to  a 
large  regional  system  for  final  treatment  and  disposal. 


Subst»  9.2  Federal  Water  Sue 


Plans 


One  Federal  project  has  be«i  planned  for  the  ECWD  area.  The  project  will 
make  25,600  acre  feet  of  water  available  annually.  "fED-4J^KE"  water  is  estimated 
to  cost  $18.95/AF  ($58. 30/mg  based  on  the  Non-Federal  share  for  capital  and 
operation  and  maintenance  costs  recovery.  The  ECWD  share  is  7.0  mgd.  Since  this 
water  would  provide  an  excellent  alternative  to  the  purchased  sources  of  water 
now  available  at  current  rates  of  $426.38/nng  (and  higher  possible  future  rates  of 
$500  and  $600) ,  including  regional  transmission  costs,  repayment  of  state  bond 
issues  and  other  costs,  the  FED-LAKF  project  supply  is  an  ideal,  cost-effective 
alternative.  The  objective  would  be  to  utilize  this  source  in  lieu  of  other 
purchased  sources  as  quickly  as  possible.  As  a  result,  water  conservation  by  the 
BOND  gains  no  foregone  costs  with  respect  to  the  FED-LAKE  project. 


9.3  Regional  Plans 


Two  future  state  projects  (regional  plans)  are  possible  in  the  future. 
These  projects  (1)  "C"  project  (50  mgd),  and  (2)  "S”  project  (50-55  mgd)  were 
studied  in  the  early  1970's  and  in  the  1960's,  respectively.  These  projects, 
according  to  the  state,  would  not  be  needed  until  after  the  year  2000,  and  no 
cost  data  are  available. 


Subst»  9.4  External 


irtunity  Costs 


The  effect  of  water  conservation  by  the  ECWD  community  is  negligible  with 
respect  to  downstream  water  users.  The  community  is  currently  1  of  25  communi¬ 
ties  in  the  regional  wastewater  system  and  represents  6  percent  of  current 
flows.  Monbership  is  increasing  in  the  regional  system.  iVro  new  members  (much 
larger  communities)  are  joining  the  regional  systan.  As  a  result,  water  con¬ 
servation  reduces  the  final  flows  from  the  system  (affecting  doMistream  uses)  by 
inmeasurable  amounts,  especially  considering  the  infiltration  and  conditions  of 
the  system  (regional  system  wastewater  flows  were  described  for  wet  and  dry 
periods  and  vary  from  85  mgd  to  200  mgd) .  No  external  of^xirtunity  costs  are 
detectable  from  reduced  flows  from  the  wastewater  system  on  downstream  water 
users. 


Measure  5,  however,  during  drought  emergency  periods,  reduces  average  and 
peak  water  demand  by  about  14  to  17  perc^t  with  water  use  restrictions.  When 
rationing  is  used,  over-all  reductions  are  about  28  to  30  percent.  Impacts  to 
residential  lawns,  as  well  as  parks,  golf  courses  and  other  water-dependent 
landsce^ing  is  serious  (90).  Ccnparison  between  Tables  5-25  and  5-38  indicates 
that  exterior  residential  water  use  is  reduced  by  about  16  percent.  This  is 
axxxnplished  with  alternate  day  sprinkling  limitations  and  does  not  seriously 
affect  landscaping  euxi  gardens.  Rationing  achieves  about  21  percait  reduction  in 
outside  watering  (comparison  of  Tables  5-25  and  5-41).  This,  also,  is  judged  to 
be  a  minor  impact.  If  outside  water  is  prohibited,  however,  (not  the  case  here) , 
significeuit  costs  are  incurred  (see  [90]  t^re  landscaping  replacement  costs  of 
fairways,  tees,  greens  and  shrubs  were  estimated  for  the  eastern  portion  of 
Ponsylvania) . 


Table  5-72  summarizes  the  effects  of  water  conservation  on  the  costs  of 
c^rations  and  future  expansion  of  the  BCWD  water  system.  Because  of  the  limited 
treatable  water  supply  (3.0  mgd)  available  to  the  BCWD  conmunity  and  the  opportu¬ 
nity  to  purch2ise  treated  water  frcxn  neighboring  coranunities,  and  the  efficient 
arreunganents  for  wastewater  treatment  by  a  regional  wastewater  authority,  the 
conmunity' s  water  conservation  pleui  produces  benefits  only  in  the  water  supply 
area  with  regard  to  operations  ($989,100  in  present  value  foregone  costs)  and 
capital  investments  ($1,045,000  in  present  value  foregone  costs).  The  total 
foregone  costs  are  $2,034,000  with  half  of  the  benefit  contributed  by  the  Measure 
4,  retrofit  program. 


^  «rj  -  .  »in.  r.  rf”.  wv'T.'w^  ^ '.r  t  tt  ^  ^ 


TABLE  5-72 

FOREGONE  SUPPLY  COST  (ECWD) 
_ (1980  $) _ 

M^URE  1  MEASURE  2  MEASURE  3  MEASURE  4  MEAS^  5  TOTAL 

Build.  Code  Press.  Toil.  Toil.  Leak  Retrofit  Contingency 


OPERATING  COSTS 

Water  Supply 
Purchases  & 

Treatment 

(Avg.)  78,100 

74,000 

26,600 

346,700 

52,600 

(restr.)  740,300 

(Peak)  26,100 

24,500 

8,900 

116,300 

72,600 

(ration)  248,800 

Wastewater 

Treatment 

• 

*• 

Subtotal  104,200 

98,800 

35,500 

463,000 

287,500  989,100 

CAPITAL 

COSTS 

Water  Supply 
Treatment 

Water  Trans. 255, 200 

144,100 

40,600 

604,600 

- 

1,045,000 

Wastewater 

Treatment 

Wastewater 

- 

- 

- 

- 

- 

Trans. 

- 

- 

- 

- 

Subtotal  255,200 

144,100 

40,600 

604,600 

- 

1,045,000 

ALT.  WATER 

PROJECTS 

FED-LAKE 

EXTERNAL 

OPP.  COSTS 

— 

- 

- 

- 

- 

TOTAL  $359,400 

$242,900 

$76,100 

$1,067,600 

$287,500  $2,034,100 

STEP  10;  Foregone  NED  Benefits 

Ik  Chapter  4,  the  requirements  for  evaluating  foregone  NED  benefits  were 
discussed.  Because  of  the  lower  cost  of  water  from  the  FED-fJ^KE  project,  and 
the  continuing  need  for  additional  water  supply,  it  offers  an  ideal  future  water 
supply  project  for  the  area,  including  the  ECWD. 

Water  conservation  by  the  ECWD  does  not  reduce  the  estimated  total  annual 
benefits  of  $6,047,000.  The  current  FED-LAKE  benefit  cost  ratio  of  1.24  is 
unc^nged  by  the  water  conservation  program. 


5-81 


since  the  BCM)  water  conservation  program  does  not  affect  the  water  output 
requirements,  timing,  or  any  other  aspect  of  the  FED-LAKE  project,  the  program 
is  neutral.  No  reduced  negative  EQ  effects  are  anticipated. 

STEP  12;  Increased  Negative  Environmental  Effects 

Since  the  BCHD  water  conservation  program  does  not  affect  the  water  output 
requirements,  timing,  or  any  other  aspect  of  the  FED-LAKE  project,  the  program 
is  neutral.  No  increased  negative  environmental  effects  are  anticipated. 

STEP  13;  Measure  Evaluation 

The  results  of  the  analysis  from  St^s  7,  8,  9  and  10  are  sunmarized  in 
Table  5-73.  The  information  contained  in  this  Table  was  taken  from  the  previous 
Surmary  Tables  for  the  various  Steps.  Each  measure  produces  NED  advantageous 
effects  that  are  greater  than  the  NED  disadvantageous  effects.  Even  higher  cost 
implementation  options  are  outweighed  by  tlie  advantageous  effects  of  Measures  1 
and  2. 


TABLE  5-73 

BCWD  SIMIARY  OF  NED  ADVANTAGEOUS  AND  DISADVAOTAGEOUS 
EFFECTS  OF  WATER  CONSERVATION  MEASURES  (1980  $) 
(PRESENT  VALUE) 


MEASURE  1  MEASURE  2  MEASURE  3  MEASURE  4  MEASURE  5 


Press.  Toil.  Toil  Leak  Retrofit  Contingency 


ADVANTAGES 


a.  Unrelated  to 
Water  Use 

b.  Indirectly  Related 


to  Redvxrtion 
Foregone  Supply 
Costs: 

$960,000 

$60,300 

$  46,200 

$1,479,300 

$  70,000 

-  (^rations 

104,200 

98,800 

35,500 

463,000 

287,500 

-  facilities 

255,200 

144,100 

40, 600 

604,600 

- 

-  ext.  opp.  cost 

0 

0 

0 

0 

0 

TOTAL  NED  ADV. 

1,319,400 

303,200 

122,300 

2,546,900 

357,500 

^ADVANTAGES 

Implementation 

Costs 

774,500 

(Op-1) 

354,000 

(Op-2) 

91,700 

(Op-1) 

178,200 

(Op-2) 

18,800 

118,900 

Minir 

Other  Disadv. 
Foregone  NED 

0 

0 

0 

0 

0 

Benefits 

0 

0 

0 

0 

0 

d.  TOTAL  NED  DISADV.  $774,500  $  91,700 

(Op-1)  (Op-1) 

$345,000  $178,200 


$18,800 


$118,900 


Minimal 


Table  5-74  suinnarizes  the  environmental  impacts  of  t^e  pr(^x>sed  vgater 
conservation  meeisures.  Only  the  contingency  measure  (rationing)  could  produce 
negative  environmental  effects;  however,  none  are  cuiticipated. 


TABLE  5-74 

BCWD  SU^f^ARY  OF  ENVIRONMENTAL  IMPACTS  OF 
(ATER  OONSERVATICM  MEASURES 


ADVANTAGES 


MEASURE  1  MEASURE  2  MEASURE  3  MEASURE  4  MEASURE  5 


Press.  Toil.  Toil.  Leak  Retrofit  CcMitingency 


a.  Unrelated  or  in¬ 
directly  related  to 
water  use  reduction 


(None  anticipated  for  all  Measures) 


b.  Directly  related  to 
water  use  reduction 
i.  Federally  Planned 
Facilities 

ii.  Non-Federal  Facilities 


(None  anticipated  for  all  Measures) 
(None  anticipated  for  all  Measures 


TOTAL  ENVIROIMENTAL 
ADVANTAGES 

DISADVANTAGES 


a.  Unrelated  or  in¬ 
directly  related  to 
water  use  reduction 

b.  Directly  related  to 
water  use  reduction 
i.  Federally  Planned 

Facilities 

ii.  Non-Federal  Facilities 


(None  anticipated  for  all  Measures) 


(None  anticipated  for  all  Measures) 
(None  anticipated  for  all  Measures) 


TOTAL  EMVIROttlENTAL 
DISADVANTAGES 


STEP  14:  Develop  water  Conservation/Supplv  Plan 


The  five  water  conservation  measures  under  consideration  for  the  BCWD  area 
all  meet  the  tests  of  applicability,  feasibility,  acc^tability  and  effective¬ 
ness,  as  well  as  providing  net  cidvantageous  effects  with  respect  to  the  NED 
objective.  Also,  these  measures  are  neutral  with  respect  to  environmental  impact 
locally,  regionally  and  concerning  a  proposed  Federal  multi-purpose  reservoir 


Ttie  purpose  of  St^  14  is  to  maximize  the  Net  Economic  Development  in  satisfying 
the  long-run  water  demands  of  the  BCWD  area.  It  is  apparent  from  the  analysis  of 
Steps  7-13  that  the  benefits  of  the  proposed  water  conservation  measures  vary  in 
time,  iiihile  one  measure  is  gaining  effect,  another  is  diminishing,  and  both  the 
benefits  and  costs  are  in  flux.  As  proposed,  the  over-all  effect  of  each  heis 
been  reduced  to  present  value  (1980  $).  Table  5-75  sunmarizes  the  measures.  If 
any  of  the  meeusures  proposed  possess  greater  NED  disadvantageous  effects  than 
eidvantageous  effects,  it  would  be  emitted  frem  the  analysis,  and  the  water 
conservation  effects  of  Tables  5-34  through  5-36,  and  5-43  would  be  recalculated. 


TABLE  5-75 
SUNMARY  OF  BCWD 
WATER  CONSERVATION  MEASURES 


MEASURE 


AVERAGE  ANNUAL 
EFFECTIVENESS 
(MGD) 


ADVANTAGEOUS 
PRES.  VALUE 
NED 

(000$A980) 


EFFECTS 

DISADVANTAGEOUS 
JV.  PRES.  VALUE  ENV. . 
NED 

(000$A980) 


Ml  Building  Code 

0.0 

.482 

(1981) 

(2030) 

$1,319.4 

None 

$345.0-774.5 
(01^2)  (Op-1) 

None 

M2  Pressure  Toilet 

.055 

.094 

(1981) 

(2030) 

303.2 

None 

None 

91.7-178.2 
(Op-1)  (Op-2) 

None 

M3  Toilet  Leak  Det. 

.042 

0.0 

(1981) 

(2030) 

122.3 

None 

18.8 

None 

M4  Retrofit 

.365 

.251 

(1981) 

(2030) 

2,546.9 

None 

118.9 

None 

M5  Contingency 

(.6-2. 

2) 

357.5 

None 

Minimal  Minimal 

4 


TABLE  5-76 
NED  MERIT  ORDER 
PRESENT  VALUE  (1980  $' 


ADVANTAGEOUS 

NED  EFFECT 
DISADVANTAGEOUS 

NET  EFFECTS 

$2,546,900 

$118,900 

$2,428,000 

1,319,400 

345,000 

974,400 

1,319,400 

774,500 

544,900 

357,000 

0 

357,000 

303,200 

91,700 

211,500 

303,200 

178,200 

125,000 

122,300 

18,800 

103,500 

MEASURE 

M4  Retrofit 

Ml  Building  Code 
(Option-2) 

Ml  Building  Code 
(Option-1) 

M5  Contingaicy 

M2  Pressure  Toilets 
(Option-1) 

M2  Pressure  Toilets 
(Option-2) 

M3  Toilet  Leak  Det. 


The  Measure  4  (retrofit  program)  provides  the  greatest  net  effect,  followed 
by  the  Measure  1  (building  code)  with  the  existing  ECWD  personnel  providing 
impleonentation  (Option-2) .  Table  5-76  shows  the  declining  net  effect  of  the 
other  options. 

In  Table  5-77,  proposals  are  formed  by  combining  the  water  conservation 
measures.  The  objective  is  to  maximize  the  net  NED  advantage,  as  well  as  the 
water  reduction  capabilities  of  the  possible  plans.  Because  of  the  options  used 
in  implenentation  of  Measures  1  and  2  and  the  possible  interaction  of  these 
inplementation  costs,  seven  (7)  plans  are  considered.  Plans  1-4  consider  the 
highest  ranked  measures  from  Table  5-76.  For  Measure  1,  Option  2  with  the 
highest  net  effect  (of  the  Ml  Options)  is  selected,  and  Option  1  with  the  highest 
net  effect  for  Measure  2  Options  is  selected.  The  maximun  net  NED  advctntage  is 
achieved  in  Plan  4  of  $3,717,400,  indicating  that  the  greatest  effect  is  achieved 
by  combining  all  of  the  permanent  measures. 


> 


TABLE  5-77 

SUMARY  OF  TRIAL  MATER  OONSERVATION 
PERMANENT  PROPOSALS  FOR  BCWD  (NED  EFFECT) 


NED  PROJ.  PLAN 

MEASURES 

WATER 

redoctionI 

(MGD) 

1981-2030 

ADVAN. 

EFFECTS 

(PV,000$) 

DISAD. 

EFFECTS 

(PV,M0$) 

NET  NED 
ADVANTAGE 

(???$! 

1 

M4 

sJTsJST? 

$ llS.9 

$2,426.0 

2 

M4,  Ml  (Op-2) 

.365-. 733 

3,866.3 

463.9 

3,402.4 

3 

M4,  Ml  (Op-2) 
M2  (Op-1) 

.420-. 827 

4,169.5 

555.6 

3,613.9 

4 

M4,  Ml  (Op-2) 
M2  (Op-1)  ,M3 

.462-. 827 

4,291.8 

574.4 

3,717.4 

5 

M4,  Ml 
(Op-1) 

.365-. 733 

3,866.3 

892.2 

2,974.1 

6 

M4,  Ml  (Op-1) 
M2  (Op-2) 

.420-. 827 

4,169.5 

983.9 

3,185.6 

7 

M4,  Ml  (Op-1) 
M2  (Op-2),  M3 

.462-. 827 

4,291.8 

1,001.5 

3,290.3 

1  Table  5-35  and  5-56. 


Plans  5-7  were  pr^>ared  by  taking  advantage  of  plan  inplanentation  cost 
reductions  associated  with  Measure  1  (Optical  1).  This  measure  involves  the  use 
of  a  Water  Conservation  Specialist  over  the  planning  horizon,  however,  only  at  a 
part-time  level.  The  additional  capability  of  Ml  (Option  1)  can  be  used  to 
reduce  the  costs  of  other  permanent  measures.  Tbe  present  value  of  the  cost 
changes  are  presented  in  Table  5-78. 


TABLE  5-78 


COST  CHANGES  ($  PRESENT  VALUE) 


MEASURE 

COST  CHANGE 

Ml  (Building  Code) 

+  $429,5$0 

M2  (Pressure  Toilet) 

-  86,500 

M3  (Toilet  Leak  Det.) 

1,200 

M4  (Retrofit) 

1,200 

effect,  however,  is  not  sufficient  to  overcome  the  use  of  existing  staff  for 
(Option-2)  and  the  voluntary  aspects  of  M2  (Option-1).  As  a  result,  the  plan 
ater  conservation  program  is  selected  for  the  ECWD  area  based  on  NED  effects, 
plan  is  consistent  with  the  analysis  results  in  Tables  5-34  through  5-46. 


5-87 


Since  there  are  no  identified  environmental  impacts  associated  with  these 
measures,  the  plan  consists  of: 


Plan  4: 


Measure 

m4  Retrofit)  Program  With  Free  Distribution 
o  toilet  dams 
o  low-flow  showerheads 
o  faucet  aerators 

Ml  (Option-2)  (Building  Code)  Use  Of  Existing  ECWD  Staff 
o  low- flush  toilets 
o  low-flow  showerheads 
o  low- flow  faucets 

M2  (Option-1)  (Pressure  Toilets)  Voluntary  Selection 

M3  (Toilet  Leak  Detection)  Homeowners 
o  dye  tablets 

Tedble  5-79  summsurizes  the  effect  of  the  water  conservation  measures  analy¬ 
sis. 


TABLE  5-79 

SUtlARY  OF  WATER  CXMSERVATION  MEASURES 
AND  FEDERAL  AND  LOCAL  ALTERNATIVE  HiOJECTS 


NET 

IMPACT 

LOCAL 

FED 

-lAKB 

PURCHASES 

TECHNICAL 

SOCIAL 

NED 

ENVIR. 

REQ. 

ENVIR. 

FEASIBILITY 

ACCEPTABILITY 

OBJ. 

IMPACT 

(BJ. 

IMPACT 

Ml  (Building  Code) 

Feasible 

Aco^table 

+ 

+ 

+ 

+ 

M2 (Pressure  Toilets) 

Feasible 

Acc^table 

+ 

+ 

+ 

+ 

M3  (Toilet  Leak  Det) 

Feeusible 

Accepteible 

+ 

+ 

+ 

+ 

M4 (Retrofit) 

Feasible 

Acc^table 

+ 

+ 

+ 

+ 

M5  (Contingency) 

Feasible 

Acc^table 

+ 

+ 

+ 

+ 

The  objective  is  to  use  purchased  supplies  from  the  E-B  comnunity  and  other 
local  sources  until  the  FED-LAKE  project  is  available.  The  program  of  infra¬ 
structure  improvements  evaluated  in  Step  9  (Foregone  Supply  Costs)  are  needed  if 
either  current  purchases  are  continued  throughout  the  planning  period  or  the 
FED-LAKE  supply  becomes  avail2ible. 

Table  5-80  identifies  the  timing  and  EO)D  costs  of  the  water  plan  for 
1980-2030. 


TABLE  5-80 

ECWD  ViATER  PLAN  1980-2030 


INCREMENTAL  PROGRAM 

COSTS  ($1980) 

YEAR 

PRESENT  VALUE 

1980 

Water  Conservation  Plan  Inplementation 

Measure  1: 

Building  Code 

$  42,900 

Measure  2: 

Pressure  Toilets 

9,700 

Measure  3: 

Toilet  Leak  Detection 

18,800 

Measure  4: 

Retrofit 

118,900 

Measure  5: 

Contingency 

Minimal 

Subsequent  Years 

1986 

Fern  Road  Main 

180,000 

1986 

Tices  Lane 

Suction  Main  &  Pimp 

4,700,000 

1990 

FED-LAKE  Project  (Water  E\irchases) 

(off-set  current 

purchases) 

1995 

Route  18  Main 

310,000 

1995 

Cranbury  Road  Main 

825,000 

2022 

Fern  0.8  nq 

Tank 

835,000 

2022 

Yates  1.1  mg  Tank 

1,500,000 

Supply  Reliabili 


Water  supply  reliability  and  the  risks  asscx:iated  with  drought  are  described 
generally  in  Chapter  3  ("Risk  and  Uncertainty") ,  including  concerns  about  data 
and  analysis  methods  and  concerns  for  the  unknown.  The  "safe-yield"  of  the  EX3»ro 
is  estimated  at  5.8  mgd  with  additional  purchases  capable  of  increasing  the  yield 
to  7.0  mgd.  The  system  has  2  wells  that  provide  about  3.0  mgd.  Figures  5-3  and 
5-4  present  the  supply  situation  in  comparison  with  the  average  and  peak  daily 
water  demands.  The  peak  daily  use  is  the  key  concern;  however,  the  current 
supplies,  if  interrupted  (ie. ,  from  groundwater  contamination/pollution),  could 
inpact  the  average  danand  severely. 

The  sensitivity  of  the  future  water  demands  to  conges  are  presented  in 
various  Tables  that  indicate  the  effect  of  high  growth,  for  example,  as  a  factor 
that  could  affect  future  planning.  Figures  5-3  and  5-4  contain  high  growth 
demand  functions  to  identify  aspects  of  uncertainty  eutxS  risk  in  meeting  the 
BCWD's  future  vater  needs.  For  example,  in  Figure  5-4,  if  peak  daily  water 
demand  (high  growth)  materializes  2030,  an  additional  3.0  mgd  of  purchased 
vater  is  needed.  And,  because  of  the  steeper  slope  of  the  high  growth  water 
demand  function,  the  water  conservation  reduction  in  water  use  does  not  produce 
the  same  12-year  delay  in  1990  achieved  by  conservation  effects  on  medium 
growth.  Instead,  the  high  growth  delay  in  1990  is  only  7.5  -  8  years. 

Because  of  the  changing  growth  trends  in  the  BCWD  area,  the  medium  growth  is 
a  likely  future  scenario,  and  the  plan  as  developed  here  is  appropriate  for  the 
caimunity's  needs.  In  the  event  that  changes  take  place  that  were  not  foreseen, 
the  contingency  plans  are  suitable  for  such  uncertainties. 


The  following  is  a  flow  reduction  contingency  plan  for  the  BCWD  service 
area.  Permanent  water  supply  conservation  measures  have  the  ability  to  reduce 
water  denand  over  the  next  decades  varying  rates.  Table  5-56  provides  an 
indication  of  the  changing  effect  of  each  water  conservation  measure  to  reduce 
water  deni£uid,  and  Table  5-35  indicates  that  the  effect  increases  rapidly  in  the 
first  year  to  11.3  percent  in  1981  and  then  declines  to  a  low  of  9.1  percent  by 
1995  and  then  increases  again  to  11.7  percent  at  the  end  of  the  study  period. 
These  permanent  conservation  measures  have  a  significant  effect  on  annual  BOID 
water  demand  and  the  monetary  benefits  of  inplementing  a  conservation  program, 
which  is  suirmarized  in  Table  5-77  (NED  Project  Plan  4).  The  use  of  water 
conservation  and  new  supply  purchases  and  development  will  satisfy  the  water 
requirem^ts  of  the  EOJD  area  under  normal  conditions;  however,  a  contingency 
plan  is  required  to  manage  possible  future  water  supply  shortage. 

The  contingency  plan  is  structured  in  three  phases: 

Phase  I :  Preparatory 

Phase  II:  Voluntary  Reductions 

-  Drought  Warning 

-  Drought  Watch 

Phase  III:  Mandatory  Reductions  (Drought  Emergency) 

-  Restrictions 

-  Rationing 

The  degree  of  protection  from  water  shortage  presented  here  is  comparable  to 
the  level  previously  achieved  by  the  conmunity  in  a  recent  water  shortcige. 


A.  Phase  I:  Preparation 

This  contingency  plan  focuses  on  the  Phase  III  water  use  restrictions  and 
rationing  that  were  evaluated  here;  however,  the  plan  proposes  a  more  gradual  use 
of  water  use  reduction  techniques  in  a  Phase  II  with  the  earlier  introduction  of 
voluntary  measures  first.  The  ultimate  iitpact  of  the  Phase  III  mandatory  efforts 
varies  over  the  study  period,  as  a  result  of  the  effects  of  new  growth  and 
existing  permanent  water  conservation  measures  (at  future  points  in  time)  . 
Restrictions  (Table  5-38)  begin  at  16.0  percent  effectivaiess,  for  average  annual 
demand,  decline  slightly,  and  then  increase  again  to  16.8  percent  by  2030. 
Rationing  (Table  5-41)  achieves  between  28  percent  and  30  percent  reductions  at 
various  points  in  the  study  period. 

In  pr^>aration  for  this  plan,  a  local  ordinance  is  developed  prior  to  the 
period  of  water  shortage.  This  ordinance  makes  the  nature  of  the  program 
apparent  to  those  who  are  affected  (in  advance  of  the  shortage)  and  permits  them 
to  make  adjustments  to  the  proposed  program  (ie. ,  to  initiate  technology  changes, 
introduce  recycling,  etc.).  Non-critical  or  non-essential  water  use  is  targeted 
in  Phases  II  and  III.  These  uses  include: 


o  outdoor  watering. 

o  certain  outdoor  uses  such  as  decorative  fountains/ 
street  cleaning,  hydrant  flushing, 
o  certain  comnercial,  municipal  and  industrial 
practices,  such  as  car  washing,  washing  down 
facilities,  etc. 

B.  Rictse  II;  Voluntary  Reductions 

1.  Ordinance  defining  water  use  restrictions  and  implementation. 

Develop  a  Water  Use  Restrictions  Ordinance 

a.  Define  Restricted  Uses. 

(1)  Watering  of  lawns,  gardens,  shrubs,  except: 

o  spray  irrigation  of  sewage  or  storm  water  systems, 
o  minimum  requirements  for  tennis  courts  and  golf- 
courses. 

o  minimim  requirements  for  residential  and  non-residen- 
tial  newly  seeded  or  sodded  grass  areas  with 
hand-held  hose  equipped  with  automatic  shut-off 
nozzle,  between  hours  of  5:00  P.M.  euid  9:00 
A.M.  (alternate  day  may  also  be  used) . 
o  agricultural  irrigation  for  production  of  food  and 
fiber  and  maintenance  of  livestock  (none  expected. 

(2)  Washing  paved  surfaces  such  as  roads,  sidewalks,  driveways, 
garages,  parking  areas,  tennis  courts  and  patios. 

(3)  Use  of  decorative  water  in  fountains,  artificial  water 
falls,  reflecting  pools,  etc. 

(4)  Use  of  water  for  washing  or  cleaning  automobiles,  trucks, 
trailers  and  boats,  except: 

o  recycled  water 
o  emergency  equipment 

(5)  Use  of  water  in  restaurants,  clubs,  unless  specifically 
requested. 

(6)  Use  of  water  in  swimming  pools  to  fill  or  top-off,  exc^t: 

o  if  approved  by  public  officials  for  public  pool 
use. 

o  if  available  from  a  water  company  serving  the  area 
where  constraints  are  not  in  effect. 

b.  Define  Implementation  Procedure. 


(1)  Water  use  restrictions  go  into  effect  given  any  of  the 
following; 
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o  formal  public  notice  of  drought  by  the  State 
Governor. 

o  formal  public  notice  of  drought  by  the  mayor  of 
the  BOND  coonunity. 

(2)  Notice  includes  identification  of: 

o  drought  warning  -  (possible  drought)  -  voluntary 
reductions. 

o  drought  watch  ~  (probably  drought)  -  voluntary 
reductions. 

o  drought  anergency  (eufx3  severe  drought  emergency)  - 
mandatory  reductions  with  details  of  procedures  to 
be  taken. 

C.  Phase  111:  Mandatory  Reductions 

Ordinance  Defining  Mandatory  Restrictions 

a.  Identify  Restrictions  of  Phase  II  for  Mandatory  Restrictions. 

b.  Define  Enforcanent  Methods. 

(1)  Fines 

(2)  Other  measures 

c.  Define  Plan  De-Activation  Process. 

(1)  Este^Dlish  procedure 

d.  Define  Appeal  Process. 

(1)  Estc±>lish  procedures 

2.  Ordinance  Defining  Rationing  Program 

a.  Identify  Water  Use  Permitted  Residential  Per  Capita  -  50  gallons 

per  day. 

(1)  Comnercial  -  30  percent  cut  (based  on  meter  reading) 

(2)  Industrial  -  20  percent  cut  (based  on  meter  reading) 

(3)  Public/Institutional  -  35  percent  cut  (based  on  meter 

reading) 

b.  Define  Plzm  De-Activation  Process. 

c.  Define  Enforcanent  Methods. 


d.  Define  Aoneals  Process 


CHAPTER  6 


LEVEL  3  EXAMPLE;  WEST  CX)AST  WATER  AND  SEWER  UTILITY 


INTRCXXXn'ION 

The  Level  3  exanple  is  a  large/  municipal  combined  water  and  sewer  utility 
district  spanning  portions  of  two  counties.  The  district,  referred  to  as  a  West 
coast  Water  and  Sewer  Utility  (WCWSU),  includes  a  western  coastal,  heavily  urban 
area  together  with  an  eastern  rural  and  growing  suburban  area.  The  district  w^ls 
formed  in  the  1920 's  to  supply  water  from  a  mountain  watershed  90  miles  away,  and 
broadened  its  service  in  the  1940 's  to  include  wastewater  collection  and  treat¬ 
ment.  Today  the  WCWSU  provides  water  to  roughly  1,000,000  people  spread  over  310 
square  miles,  and  sewer  service  to  about  625,000  people  and  many  industries 
within  an  area  of  85  square  miles.  Fresh  water  sold  and  distributed  by  the  WCWSU 
may  flow  into  any  one  of  11  separately  operated  and  maintained  sewage  collection 
systems. 

The  WCWSU  has  been  selected  as  the  Level  3  exanple  because  it  has  essentially 
canplete  data  for  water  customers  1:^  class  of  customer,  including  large  water 
users,  for  over  ten  yers;  has  extensive  financial  data  for  that  period;  meters 
its  water  use;  has  a  well-thought  out  water  pricing  policy;  and  has  projections 
of  average  water  use  by  customer  class  through  the  year  2000.  It  only  lacks 
various  disaggregated  projections  of  water  use,  some  financial  information  and  a 
long-term  plan  with  projections  to  be  considered  a  Level  4  example. 

The  district  lies  along  the  coast  with  a  topograpfy  rising  inland  to  a 
series  of  hills  which  give  way  to  an  arid  eastern  region.  The  district  is  near, 
but  does  not  include  a  major  river,  and  contains  five  snail,  independent  water¬ 
sheds.  The  geology  of  the  district  includes  eight  geologic  formations,  ranging 
from  Holocene  estuarine  mud  and  Quaternary  alluviixn  along  the  coast,  to  Quater¬ 
nary  and  Tertiary  sedimentary  rocks  and  Tertiary  volcanic  rocks  further  inland. 
Two  major  active  seisnic  faults  are  present,  both  of  vhich  experienced  major 
earthquakes  during  the  nineteenth  century. 

The  climate  is  moderate,  with  approximately  equal,  distinct  wet  euid  dry 
seasons.  The  western  portion  is  relatively  dry,  wherects  the  eastern  portion 
across  the  hills  is  semi-arid.  The  overall  average  rainfall  during  the  past  100 
years  has  been  about  22  inches  per  year,  ranging  from  a  low  of  9  inches  in 
1975-76  to  a  high  of  40  inches  in  1981-82.  The  region  has  recently  suffered  from 
one  of  the  longest  dry  spells  in  recent  history,  followed  by  the  wettest  year  in 
this  century,  including  a  "100-year"  storm.  The  air  temperature  for  the  area 
averages  about  570  F  with  a  range  between  32-94°  F.  Winds  during  the  summer  are 
from  the  west  averaging  about  12  mph  in  the  morning  and  15  to  30  mph  in  the 
evening.  Thermal  inversions  occur  frequently,  causing  air  pollution  problems. 
Winds  during  the  fall,  winter  and  spring  are  more  variable,  but  are  more  preva¬ 
lent  from  the  south  than  from  other  directions. 


rilSTORICAL  GROmi  AND  DEVELOPMENT 


nie  HCWSU  currently  provides  metered  water  service  to  325,800  customers  in 
17  incorporated  cities  and  13  unincorporated  comnunities  with  an  estimated  1983 
population  of  1,080,000.  The  district  lost  population  between  1970  and  1980, 
after  gaining  at  a  con^und  annual  rate  of  about  1.1  percent  between  1950 
and  1970,  as  shown  in  the  Table  6-1. 


TABLE  6-1 

VgCWSU  DISTRICT  POPULATION  FIGURES 


POPULATION 
851,100 
978,500 
1,067,200 
1,058,000 
1,080,000  (est.) 


PERCENT  CHANGE  DURING  DECADE  RATE  (%)* 

58  (1940-1950)  4.5 

15  1.4 

9.1  .87 

(-  .86) 

2.1  (3  years) 


*Annual  compound  rate. 


Hous^olds 


The  number  of  households,  on  the  other  hand,  continued  to  increase  regularly 
between  1950  and  1980,  as  shown  in  Table  6-2: 


HOUSEHOLDS 


336,000 

395,000 

448,000 


TABLE  6-2 

WCWSU  HOUSEHOLDS  1950-1980 


PERCENT  CHANGE  DURING  DECADE 


RATE  (%)* 


Industry  and  Commerce 


The  WCWSU  service  area  contains  three  large  oil  refineries  and  22  other 
major  industrial  users  of  water.  Other  major  water  users  include  12  chemical 
manufacturers  or  processors,  13  food  and  beverage  processors  or  distributors,  2 
laboratories,  4  laundries,  11  machinery  manufacturers,  5  pulp  and  paper  products 
firms,  3  otdier  manufacturing  facilities,  2  utilities,  3  major  transportation 
facilities,  5  Federal  facilities,  3  hospitals  and  a  major  university.  Numerous 
small-scale  irrigated  facilities  include  18  golf  courses,  10  cemeteries,  1 
equestrian  center,  20  parks,  4  public  gardens  and  roughly  100  farms. 


Qmplovinent  in  the  service  area  increased  rapidly  between  1950  and  1970  but 
levelled  off  between  1970  and  1980.  Nearly  all  of  the  industrial  and  comnercial 
enployment  is  located  in  the  western  coastal  region  of  the  district,  with  the 
residoitial  areas  lying  inland. 

Land  Use 

The  WCWSU  service  area  is  heavily  urbanized  along  the  coast,  with  industrial 
and  port  facilities  and  government  installations  directly  on  the  waterfront,  high 
density  (15  or  more  net  housing  units  per  acre)  residential  areas  occurring 
inland  in  the  cities,  low  density  suburban  residential  areas  occupying  the  rising 
slopes  and  hills  to  the  east,  lower  density  suburban  and  rural  residential  areas 
over  the  hills  further  east,  relatively  small  agricultural  areas  in  the  valleys 
to  the  east,  and  considerable  parkland  along  the  ridges  of  the  hills  and  down  the 
arid  slopes  to  the  east.  Rough  estimates  of  land  use  are  as  follows: 


TABLE  6-3 
VCWSU  LAND  USE 


TYPE  OF  LAND  USE 


Industrial/Conmercial 
Residential 
(High  Density) 

(Low  Density) 
Agricultural 
Park lands 


PERCENT 


0 


FUTURE  GROWIH  AND  PROJECTIONS 


Lation 


The  regional  government  has  made  projections  of  the  population  of  the  WDWSU 
service  area  based  on  U.S.  Census  Bureau  Series  A  through  E  assumptions  of 
demographic  variables  and  net  in-migration.  Two  mid-range  estimates  are  shown  in 
Table  6-4. 


TABLE  6-4 

VCWSU  POPULATION  PROJECTIONS 


POPULATION 


Estimate  C 


1,058,000 

1,125,000 

1,190,000 

1,210,000 

1,215,000 


Estimate  D 


1,058,000 

1,130,000 

1,200,000 

1,215,000 

1,225,000 


Previous  estimates,  made  in  1974,  projected  much  higher  values,  ranging  from 
1,341,000  to  1,562,000  in  the  year  2000.  The  1980  census  which  indicated  a 
slight  drop  in  population  from  1970  has  caused  the  regional  planners  to  become 
considerably  more  cautious  in  their  estimates.  However,  the  increase  in  pecula¬ 
tion  since  1980  to  be  real,  and  gives  credence  to  the  above  continuing 

increase  in  population  estimates. 

The  higher  estimate  given  above  includes  potential  areas  to  be  annexed  by 
the  wewSU.  At  this  time,  these  areas  are  relatively  small.  The  "ultimate" 
service  area  boundary  is  considerably  larger,  but  is  not  expected  to  be  realized 
in  this  century.  The  population  is  expected  to  shift  from  the  older  cities  in 
the  western  part  of  the  district  to  the  suburban  and  rural  areas  towards  the 
east. 

Housing 

The  increase  in  housing,  v^ich  has  continued  since  1970  despite  the  tanpo- 
rary  decline  in  population,  can  be  explained  by  the  changing  character  of 
hous^olds  in  which  larger  numbers  of  single  persons  and  analler  families  are 
requiring  housing  units  of  their  own.  This  trend  is  expected  to  continue.  The 
VCWSU  estimate  is  described  in  Table  6-5. 


TABLE  6-5 

WCWSU  HOUSING  PROJECTIONS 


YEAR  ESTIMATED  HOUSING  UNITS 

ISM 

1985  480,000 

1990  525,000 

1995  540,000 

2000  551,000 


Industry  and  Commerce 

Industrial  and  commercial  production  and  employment  decreased  substantially 
during  the  recession  of  1981-83,  but  have  regained  much  of  the  losses  with  the 
economic  upturn.  The  oil  refineries,  however,  are  still  operating  considerably 
below  capacity.  Increased  warehousing  activities  along  the  waterfront  is  to  be 
expected  because  of  the  excellent  transportation  facilities  there,  but  little 
increase  in  manufacturing  is  likely  because  of  pollution  regulations  and  lack  of 
land  for  new  plants.  The  food  processors  may  tend  to  move  closer  to  the  growing 
areas  in  the  central  valley  out  of  the  WCV^U  boundaries.  Otherwise,  no  large 
water-using  industries  are  expected  to  move  into  or  out  of  the  WCWSU  area. 
Some  increase  in  enployment  may  occur  in  the  finance/insurance/business  and  other 
service  sectors. 


WATER  AND  WASTEWATER  SYSTEMS 


Water  Supply 


The  WCWSU  principal  source  of  water  supply  is  a  mountain  river  which  was 
damned  for  that  purpose  in  the  1920 's.  Runoff  from  snow  and  rain  in  the  moun¬ 
tains  is  stored  in  the  reservoir  above  the  dam  and  conv^ed  90  miles  through 
three  aqueducts  to  the  WCWSU  service  area.  A  second  reservoir  was  later  con¬ 
structed  downstream  from  the  storage  reservoir  to  provide  for  downstream  water 
rights  and  flood  control,  but  is  not  fiiysically  connected  to  the  equeducts.  The 
WCWSU  has  water  rights  to  325  ngd  from  this  primary  supply  source,  but  the  safe 
yield  (the  maximum  continuous  amount  of  water  available  during  the  worst  drought 
of  record)  has  been  downgraded  to  212  mgd,  following  the  drought  of  1975-1978. 
Further  upstream  diversions  in  accordance  with  existing  rights  expected  to  be 
exercised,  and  additional  channel  losses  due  to  declining  groundwater  tables, 
lead  to  an  estimate  of  173  mgd  as  the  safe  yield  by  the  year  2000. 

The  raw  water  is  conveyed  to  five  earthfill  dam  reservoirs  within  the  WCWSU 
boundaries,  built  between  1875  and  1964.  This  local  reservoir  system  is  designed 
to  deliver  water  to  the  WCWSU  treatment  plants  and  distribution  system,  re-regu- 
late  the  imported  water  supply,  provide  emergency  service  capability,  and 
conserve  local  watershed  runoff.  In  an  average  year,  cmly  about  5  percent  of  the 
total  district  water  supply  is  derived  from  local  runoff  since  evaporation  a.id 
other  losses  are  generally  slightly  less  than  annual  inflow.  Total  storage 
capacity  is  2,026  billion  gallons. 

Nine  raw  water  tunnels/aqueducts  convey  water  from  the  local  storage  to  7 
water  treatment  facilities,  constructed  between  1890  and  1967.  Total  nominal 
treatment  capacity  is  469  nqd.  The  four  oldest  plants  provide  aeration,  coagula¬ 
tion,  sedimentation,  filtration  and  chlorination  while  the  three  newer  plants 
provide  only  filtration  and  chlorination.  The  oldest  plant  is  not  currently  used 
but  is  available  for  onergency  service. 

Four  tunnels/aqueducts  convey  the  treated  water  to  the  distribution  system 
consisting  of  111  pressure  zones  and  a  total  of  838  million  gallons  of  treated 
water  storage  in  168  tanks  and  reservoirs. 

Water  Quality 

Raw  water  from  the  mountain  river  is  of  excellent  quality,  averaging  roughly 
40  mg/1  total  dissolved  solids  (TDS) .  However,  local  runoff  into  the  terminal 
reservoirs  ranges  from  400  to  900  mg/1  TOS.  Some  of  the  mountain  water  is 
delivered  directly  to  customers  following  filtration  and  chlorination  in  the 
treatment  plants,  and  the  resulting  end-use  water  quality  remains  excellent  with 
less  than  40  mg/1  TDS  and  20  mg/1  alkalinity.  In  other  parts  of  the  WCWSU 
system,  the  mountain  water  is  mixed  with  local  runoff,  and  the  resulting  end-use 
water  quality  can  range  from  40  to  60  mg/1  TDS  and  20  to  80  mg/1  alkalinity  (as 
Ca003) .  Even  with  these  local  variations,  all  WCWSU  water  is  considered  to  be  of 
excellent  quality. 

Recently,  concern  has  been  expressed  over  the  possible  formation  of  trihalo- 
methanes  from  the  action  of  chlorine  on  naturally-occurring  organic  material  in 
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the  water.  Tests  have  shown  that  triha lomethane  concentrations  in  WCWSU  end-use 
water  are  well  below  the  level  established  by  the  U.S.  Envirormental  Protection 
Agency.  The  WCWSU  is  completing  construction  of  a  chlorine  injection  system 
between  the  storage  reservoir  and  the  local  storage  to  provide  a  "booster 
treatment"  so  as  to  decrease  the  amount  of  dilorine  needed  in  the  primary 
treatment  and  reduce  even  further  the  potential  for  trihalcxnethane  formation. 
The  use  of  chloramines  as  a  disinfectant  instead  of  straight  chlorine  is  also 
being  tested. 

Tests  on  WZWSU  delivered  water  for  asbestos  and  a  wide  variety  of  organic 
cor*pounds  indicates  zero  to  very  low  levels  of  any  potential  harmful  materials, 
all  below  existing  or  recotimended  regulations.  Fluoride  is  added  to  the  treated 
water,  in  accordance  with  a  1976  vote  of  the  population  served,  and  lime  and 
sodium  hydroxide  are  added  to  prevent  corrosion  in  the  distribution  pipelines. 

Water  Use 

Historic  water  use  is  illustrated  in  Figure  6-1  and  listed  in  detail  in 
Table  6-6  for  the  user  categories  of  residential,  public  authority,  commercial, 
industrial,  and  oil  refineries.  The  first  three  categories  are  divided  between 
"Suburban"  (a  primarily  arid  region  in  the  east)  and  "Urban"  (the  western 
urbanized  area)  because  of  the  marked  difference  in  per  capita  and  total  water 
use  between  these  sections  of  the  WCWSU  service  area.  Table  6-7  gives  per  capita 
consumption  for  the  period  1960  through  1974.  Table  6-8  gives  gross  residential 
and  per  capita  (gpcd)  residential  consotption. 


TABLE  6-6 

WCWSU  METERED  CONSUMPTION  BY  CATEGORY  (1960-1974) 

(MCq 


TABLE  6-7 

WCWSU  METERED  PER  CAPITA  CONSUMPTION  (1960-1974) 


t  RESIDENTIAL 

PUBLIC  AUTHO] 

SUB. 

URB. 

SUB.  1 

1  133.0 

75.4 

5.7 

130.1 

73.1 

6.2 

!  139.5 

76.5 

6.6 

1  123.2 

71.9 

5.4 

i  132.2 

77.2 

5.8 

i  142.5 

78.4 

6.3 

;  155.7 

81.9 

6.5 

'  149.7 

80.2 

6.3 

1  167.4 

84.0 

7.0 

1  156.0 

82.4 

7.2 

1  181.8 

90.6 

8.2 

168.3 

86.7 

7.9 

!  179.9 

90.0 

9.0 

1  177.7 

87.1 

8.5 

[  166.8 

83.2 

8.6 

TABLE  6-8 

WCWSU  GROSS  RESIDENTIAL  CONSUMPTION,  TOTAL  DISTRICT 
FISCAL  1960-1974 


GROSS  RESIDENTIAL 

PER  CAPITA 

CONSUMPTION 

CONSUMPTION 

FISCAL  YEAR 

'2 

3 


Since  the  drought,  water  use  haus  recovered  somewhat,  increasing  to  170  mgd 
in  1978,  183  mgd  in  1979,  and  196  mgd  in  1980.  'Rie  extremely  wet  year  of  1981 
caused  consumption  to  decrease  to  189  mgd  in  that  year,  but  increased  again  in 
1982  to  191  mgd  and  to  203  mgd  in  1983. 

WCWSU  estimated  water  demands  are  illustrated  in  Figure  6-2  for  three 
scenarios  of  future  population  growth,  industrial  and  ccninercial  activity,  auid 
residual  injects  of  the  1975-1978  drcxight.  Ttese  projections  were  maxle  in  1979. 
Table  6-9  gives  a  breakout  of  the  individual  user  categories  for  actual  consump¬ 
tion  in  1975,  1976  and  1977.  Table  6-9  presents  sumnarized  historic  vBter 
information  for  metered  and  gross  water  use,  including  residential  use  for  the 
east  suburban  and  west  urban  areas,  and  use  by  25  major  water  users,  as  well  as 
information  on  "unaccounted-for  water",  including  MCWSU  use  and  variance  which 
account  for  about  11  percent  of  the  total  water  requirement.  Hie  historic  years 
presented  also  include  the  drought  of  1976-1977.  Table  6-9  also  includes 
projections  for  the  three  scenarios  for  1980,  1990  and  the  year  2000.  Hie  actual 
consunption  for  1980,  196  mgd,  is  exactly  the  same  as  the  '^nost  likely"  sce¬ 
nario.  Individual  category  projections  of  demand  are  StKMn  in  Figure  6-3  for 
the  1979  estimates,  and  in  Figure  6-4  for  estimates  published  in  the  five-year 
plan  1985-1989  published  in  March  1984. 

The  drought  hEKi  a  much  greater  impact  on  the  major  water-using  category, 
residential  use,  than  on  comnercial  and  industrial  use.  Residential  water  use 
rebounded  prcnqptly  after  the  drought,  but  not  to  historic  levels.  In  a  survey 
published  in  January  1981,  most  individual  users  reported  that  they  were  still 
conscious  of  the  need  to  conserve  water  and  were  continuing  to  do  so,  though  not 
to  the  degree  that  was  mandated  during  the  height  of  the  drought.  Industrial  and 
comnercial  water  use  is  expected  to  continue  to  increase  as  the  recession  ends 
and  production  returns  to  previous  and  then  to  increased  levels. 

All  of  the  projections  of  future  water  demand  illustrated  in  Figures  6-2 
throu^  6-4  indicate  estimates  exceeding  the  primary  water  supply  source  safe 
yield  of  173  mgd  in  the  year  2000.  Hierefore,  additional  sources  of  water  are 
being  sought  to  decrease  the  probability  and  risk  of  another  severe  water 
shortage  during  a  future  period  of  drought. 


1979. 


Table  6-10  shows  the  "drought  carry-over  reduction  factors”  estimated  in 


TABLE  6-10 

WCWSU  DROUGHT  CARRYOVER  REDUCTION  FACTORS 


EAST-SUBURBAN  WEST-URBAN  DISTRICT-WIDE 


Case  I  (High) 
Ccise  II  (Low) 

ML  (Most  Likely) 


30 

15 


0 

20 

10 


23 

11.5 


TABLE  6-9 

WATER  REQUIREMENTS  BY  CATEGORY 
(Million  Gallons  Per  Day) 


(9 

C9 

S 

ON  M  F-l 
•  «  • 
r-4  S  (N 

ON  s  ^  ro 
•  •  •  • 

VP  CO  in  M 

• 

CO 

• 

ro 

CM 

• 

S  VP  00 
•  •  • 

F-i  F-(  00 

r>4 

^  <9  ^ 

F-i  F-t  ro 

CM 

CM  ^ 

S 

fH  ^ 

CM 

CM 

0 

HI 

£(a 

00  ON  r* 

00  00  ^  C9 

ON 

ro 

®  ^ 

ON 

•  •  • 

•  •  »  • 

» 

• 

• 

>  •  • 

M  OS 

S  On  S 

VP  ON  in  CM 

r* 

CM 

ro 

F^  C9  ^ 

^  00  ro 

M  ro 

fH 

CM  ro 

u 

fH 

CM 

CM 

c& 

F-*  m  ^ 

m  VP  ^  m 

00 

9  00 

GO 

•  «  • 

•  •  •  • 

• 

• 

• 

•  •  • 

ON 

F-i  in  VO 

r-*  ON  in  CM 

ON 

VP 

fH  00  in 

m  00  fH 

fH  ro 

ro 

ON 

F^  F^ 

CM 

V©  ^  H 

<*1  00  y 


<9  VO 
<n  SO 


^  SO  »-t 
<M  VO  ^ 


<N  OS 
f-4  ^  m 


m  fH  VO 
CM  00  « 


•  •  iQ 

M  ^ 

CO  -u  c  ^ 

D  C  A  m 

G3  9  ta  4J 

w  8  p  M  ■§ 

F  ce:  CO  D  CO 


CO  OV  ON  00 


^  00  ^ 
fH  rsf 


ON 


S  VO  rH 
•  •  • 
P-I  00  'O* 


19 

ON  vp  m 

CM  ON  ON  9 

r- 

VP 

9  00  ^ 

On 

•  •  • 

•  «  •  • 

• 

• 

• 

»  •  • 

ON 

m  00  ^ 

^  00  ^  00 

r- 

F^  VP 

f4 

ro  h-  F^ 

fH  cm 

ro 

00 

fM  9 

CM 

(9 

9  VP  VP 

F-(  ON  9  9 

9 

00 

9  9^ 

00 

•  ■  • 

•  •  •  • 

• 

• 

• 

•  •  • 

ON 

00  VP  ^ 

r-  00  in  F-I 

r- 

m 

00 

r-4  n-  VP 

fH 

CM  » 

fH  ro 

ro 

F-i  ON 

F^ 

fH 

9 

F-i  F-i  CM 

CM  9  in  r* 

00 

00 

9 

•  •  « 

•  •  •  • 

• 

• 

• 

9 

F-i  00  ON 

F-i  00  ^  ro 

VP 

CM 

fH 

CM 

CO  vp  ON 

F-i  CM 

fO 

VP 

ON  CBi  in  ^ 


«W  00  ^  ^ 

(N 


VO  fn  VO  lO 


VO  00  ^  ON 

^  <N 


in  in  cs  9 

•  t  •  • 

r*  r*  ^  ON 
CN 


<N  CO 
m  VO 


^  ON 

<n  in 


m  cs 


•H  in  00 
fh  r«* 


in  r* 

f-4 


m  in 

fh 


®  fo  in 

F-i  ro 


VP 

ON  CM  fH 

ro  m  ON  ^ 

ON 

CO 

9 

r- 

•  •  • 

«  •  •  • 

• 

• 

• 

ON 

00  in  ^ 

cN  os  in  p«- 

ON 

ON 

F-I 

CM  00  fH 

CM  CO 

ro 

ON 

in 

VP  F-I  c^ 

CM  fH  9 

9 

ro 

9 

•  •  •  » 

r-i  os  VO  r* 

CM  m 


!2  5 

I?  < 

S  Ti  • 

W  -H  C  ^  -H 
O  NW  M  p  <0 

•rs  a>  &  ^ 
m  OS  M  O 
£  O  •  V 

fH 

m  -H  JO  <5  3 

O  £  2  CO 


i-«  os  00 

fH  » 

CN 


?  M  (9  S 

CO  (0  M  »J 

5Q  ‘;5  5  a 

Q  Q  >  fc* 


.  A  Aj 

s-C'.^s 


Water  Resources 


The  cuinual  consun¥>tion  of  water  above  the  safe  yield  of  the  primary  sr^ly 
source  means  that  during  one  or  more  years  of  drought,  there  will  be  a  shortfall 
requiring  the  imposition  of,  first,  voluntary  emd  later  mandatory  conservation 
measures  and/or  rationing,  as  occurred  during  1976  and  1977.  As  annual  average 
consumption  increases,  tiie  likelihood  of  deficiencies  and  the  probability  of 
inposing  conservation  measures  also  increases.  Table  6-11  indicates  the  expected 
deficiencies  at  various  levels  of  "nominal  draft"  (annual  average  consumption) 
based  on  76  years  of  hjWrologic  records  up  through  1982.  For  instance,  given  the 
most  likely  value  of  consumption  in  the  year  2000,  about  250  mgd,  there  has  been 
one  year  with  a  deficiency  greater  than  25  percent  (62.5  mgd).  These  probabil¬ 
ities  are  plotted  in  Figure  6-5  which  illustrates  the  frequency  w*th  vdaich  a 
given  level  of  deficiency  would  be  experienced  for  various  levels  of  consuiption. 


TABLE  6-11 

WCWSU  EXPECTED  DEFICIENCIES 
BASED  ON  76  YEARS  OF  HYDRAULIC  RECORDS 


NOMINAL 

DRAFT 

(MCD) 

325 

300 


TOTAL  NUMBER 
OF  YEARS  WITH 
DEFICIENCIES 
8 
8 
7 
7 


- NUMBER  OF  YEARS  WITH  DEFICIENCIES  CP— 

UP  TO  10%  10%  TO  25  %  25  %  AND  GREATER 

4  0  4 

4  13 


Since  the  duration  and  severity  of  a  drought  are  uncertain,  WCWSU  planners 
have  been  concerned  with  augmenting  the  primary  source  with  additional  assured 
water  supply  sources.  There  are  five  additional  sources  of  water  supply  poten¬ 
tially  available  to  the  WCWSU: 

1.  Further  development  of  the  primary  supply:  This  option  is  an  extremely 
remote  possibility  because  in  obtaining  its  previous  increase  in  entitlement  from 
200  mgd  to  325  mgd,  the  district  indicated  it  would  not  seek  any  added  water 
from  the  basin.  No  further  consideration  of  this  option  will  be  made. 


2.  Additional  development  of  groundwater  supplies:  This  option  has 
probably  already  been  foreclosed.  Groundwater  was  an  early  source  of  water  in 
the  area.  With  the  availability  of  the  primary  supply  in  the  1920 's,  WO/SU  use 


FREQUENCY  (Percent  of  time) 


of  groundwater  was  discontinued.  However,  private  wells  continued  to  be  used. 
During  the  1975-1978  drought,  nany  new  private  wells  were  drilled.  Current 
estimates  by  VCWSU  of  the  safe  yield  of  groundwater  is  about  7  mgd,  roughly 
equivalent  to  the  estimated  current  withdrawal  from  the  private  systans.  There 
e^jpears  to  be  little  potential  for  significant  VOfSU  use  of  groundwater. 

3.  De-salting  of  ocean  or  bay  waters:  This  option  appears  to  be  far  too 
expensive  to  consider  further. 

4.  Reclaimed  water:  This  option  was  studied  extensively  by  a  private 
contractor  for  VOJSU  in  1979.  Appropriate  uses  for  water  reclaimed  from  waste- 
water  treatment  or  other  uses  include  (a)  industrial  cooling,  (b)  certain 
industrial  process  waters,  and  (c)  irrigation  of  golf  courses,  cemeteries  and 
parks.  Inappropriate  uses  include  potable  water  supplies,  non-potable  donestic 
svqpplies  (using  dual  water  supply  systems) ,  groundwater  recharge,  and  stream  flow 
augnnentation/inarsh  aihancement/recreation  impoundments.  Twenty-eight  wastewater 
reclamation  projects  were  formulated  for  the  V04SU  area.  Without  grants  to 
reduce  costs,  financial  costs  of  the  projects  range  frcm  $738  to  $4,160  per 
million  gallons  as  coipared  to  water  rates  charged  by  the  WCWSU  of  $454  to  $589 
per  million  gallons  (excluding  meter  diarges)  in  1978.  (Wastewater  reclama¬ 
tion  costs  in  1980  are  estimated  at  $845  to  $4,760,  based  on  a  7  percent/year 
escalation.)  The  study  recomnnended  against  proceeding  with  any  major  water 
reclcmation  project  primarily  because  of  the  estimated  project's  non-viable 
econonics. 

5.  Development  of  an  additional  major  river  source:  This  option  was 
recognized  during  the  1960 's  by  the  WOWSU  when  rapidly  increasing  consunption 
indicated  that  additional  water  supply  sources  would  be  needed  by  the  mid 
1980's.  After  nanerous  studies  and  extensive  negotiations  with  the  U.S.  Bureau 
of  Reclamation,  WO^SU  contracted  with  BuRec  in  Decatiber  1970  for  ip  to  150,000 
annual  acre-feet  (about  134  mgd)  fron  an  existing  canal  which  presently  conveys 
water  from  a  tributary  of  the  nearby  major  river  south  to  agricultural  and  other 
users  outside  of  the  WOnJSU  district.  This  was  the  highest  quality  water  avail¬ 
able  from  the  only  agency  in  the  area  with  water  available  for  sale.  The 
contract  requires  the  WCWSU  to  take  and  p>ay  for  an  increasing  amount  of  water 
starting  in  1974  at  $16  pjer  acre- foot  for  40  years.  Water  not  taken  can  be 
credited  to  amounts  needed  in  future  years. 

WQfSU  actually  drew  water  under  this  contract  only  in  1977  during  the  height 
of  the  drought.  A  total  of  approximately  25,000  acre-feet  were  diverted  into  the 
existing  aqueduct  system  from  a  pxitiping  station  constructed  on  an  emergency  basis 
in  the  delta  area  of  the  main  river,  rather  than  on  the  canal  from  the  tributary 
as  originally  conceived.  A  filtration,  chanical  treatment  and  chlorination 
facility  was  also  installed  to  treat  the  low  quality  delta  water. 

Controversy  has  arisen  over  the  location  of  the  diversion  pxaint  for  WQ4SU  to 
take  the  contracted- for  water  from  BuRec.  The  state  and  other  agencies  have 
urged  that  the  water  be  taken  either  from  the  main  river  or  from  the  delta 
region,  rather  than  frcm  the  canal.  The  WCWSU  would  have  to  construct  a  major 
aqueduct  from  the  canal  to  its  local  storage  system  and  has  developied  a  concep>- 
tual  design  which  would  minimize  earthquake  and  flooding  problans  and  serve  as  a 
backup  to  the  existing  primary  source  exjueducts  in  case  of  damage  to  them.  A 
study  of  the  impact  of  the  various  sources  of  water  on  the  water  quality  of  the 


NCWSU  systan  was  con^leted  in  SeptODber  1983.  Additional  studies  on  the  location 
of  the  diversion  point  are  being  conducted. 

This  option,  to  implement  the  1970  contract  with  BuRec  for  up  to  134  mgd 
(possibly  only  about  70  mgd  safe  yield),  is  considered  the  "LOCAL-l"  project  for 
analysis  (see  below)  as  to  the  inpact  of  water  conservation  measures  on  the  need 
for  additional  water  supplies.  Ihe  future  costs  of  this  LOCAL-1  supply  were 
established  in  a  40-year  contract  (Table  6-12). 


TABLE  6-12 

MINIMUM  PAVIENT  FOR  LOCAL-1  SUPPLY 


A  number  of  additional  water  supply  augnentation  projects  outside  the  VOJSU 
area  have  been  under  study  for  several  years  by  other  local,  state,  and  Federal 
agencies.  The  local  and  state  projects  were  effectively  quashed  by  the  voters  in 
June  1982  by  the  rejection  of  Proposition  9  which  would  have  allowed  the  con¬ 
struction  of  the  "Peripheral  Canal",  groundwater  storage,  and  two  large  surface 
reservoirs.  The  Federal  Bureau  of  Reclamation  has  been  studying  *-he  safety  of  a 
proposed  dam  on  a  major  river  (this  Federal  project  is  referred  to  as  the  "BR-1" 
project)  in  the  area  and  may  becane  involved  in  some  of  the  projects  noted  above. 

The  BR-1  project  is  capable  of  providing  additional  water  supply  for 
municipal,  industrial  and  agricultural  use,  flood  control,  and  recreation.  The 
water  supply  storage  is  25,600  acre- feet  (22.8  mgd) .  The  cost  of  this  water 
supply,  all  of  which  would  be  allocated  to  the  VOBU,  is  $18.95/AF  ($58.30/nng) , 
based  on  the  Non-Federal  share  for  capital  and  operation  and  maintenance  cost 
recovery. 

Sewer  System 

The  WCWSU  provides  wastewater  collection  and  treatment  services  for  about 
625,000  people  and  many  industries  in  an  85  square-mile  service  area.  Water  sold 
by  the  WCWSU,  however,  may  flow  into  any  one  of  11  separately  operated  and 
maintained  sewage  collection  systans.  Eight  of  the  11  service  areas  operate 
sewage  treatment  plants  located  within  the  WCWSU 's  water  supply  area;  these 
are; 


1.  WCWSU  Service 

2.  C-Val  Service 

3.  City  of  P.  Service 

4.  WCC  Service 

5.  City  of  R.  Service 

6.  City  of  S.L.  Service 

7.  R.  Service 

8.  0. L.  Service 

The  other  three  areas  include  the  C.V.  Service  which  only  operates  a  collection 
system,  with  wastewater  treated  at  the  O.L.  Service  area.  Two  other  services 
operate  sewage  treatment  plants  outside  of  the  WCWSU  area,  including: 

1.  COC  Service 

2.  V.C.  Service 

During  1975,  the  breakdown  of  wastewater  production  was  approximately: 

WCWSU  AREA  (M(D) 


Western 

"Urban"  Area 

110 

Eastern 

"Suburban"  Area 

20 

WCWSU  TOTAL 

130 

(Water  Service  Area) 


Most  of  the  wastewater  in  the  eastern  "suburban"  area  flows  into  the  COC  Ser¬ 
vice.  This  wastewater  is  trea‘-ed  at  the  COC's  new  treatment  plant  which  is 


outside  the  HCWSU  area.  The  treated  effluent  is  the  source  for  a  15  mgd  indus¬ 
trial  water  reclamation  facility  in  the  CCC  area. 

Wet  and  dry  period  flows  vary  significantly  for  the  area  and  for  each 
plant.  Table  6-13  presents  the  wet  and  dry  flows  for  wastewater  plants  in  the 
wnfSU  water  service  area  and  the  hydraulic  and  secondary  treatment  capacity  for 
the  WCWSU  treatment  facility. 


TABLE  6-13 

WCWSU  WATER  SERVICE  AREA 

WASTEWATER  TREATMENT  PLANT  DRY  AND  WET  WEATHER  FLOWS  (MOD)  1 


WCWSU 

PLANT 

S.P. 

PLANT 

CITY  OF 

R.  PLANT 

S.L. 

PLANT 

R.  PLAOT 

P.  PLANT 

Wet 

Dr^ 

Wet 

Dry 

Wet 

Dry 

Wet 

Dry 

wet 

Dry 

Wet 

1975  68 

Drought 

102 

6.13 

10.73 

6.14 

12.90 

6.98 

9.42 

.78 

NA 

1.50 

1.97 

56 

- 

4.45 

- 

4.78 

- 

3.81 

- 

.49 

- 

.82 

- 

1980 

90 

135 

6.94 

12.15 

6.49 

13.63 

7.0 

9.45 

1.07 

NA 

2.48 

3.25 

1990 

100 

150 

8.16 

14.28 

6.78 

14.24 

7.6 

10.26 

1.28 

NA 

4.33 

5.67 

2000 

110 

165 

8.61 

15.07 

7.12 

14.95 

7.6 

10.26 

1.28 

NA 

5.28 

6.92 

1  Dry  weather  Flow  based  on  WC^JSU  1979  report  Wastewater  Reclamation  Project 
Report  (Tcible  VI I -1);  Wet  Weather  Flows  estimated  based  on  Wastewater  Reclama¬ 
tion  Study  prepared  for  the  WCWSU  in  1974  by  a  consulting  firm  (Figure  8-1). 


It  is  apparent  from  these  wet  and  dry  weather  flows  that  the  wastewater 
systems  are  experiencing  a  considerable  amount  of  inflow  and  infiltration  (I&I). 
The  WCWSU  is  attempting  to  locate  the  source  of  this  50  percent  increase  in  flows 
during  wet  weather.  The  City  of  R.  Plant  flow  increases  by  more  than  100  percent 
during  wet  weather. 

WCWSU  PROCEDURES  MANUAL  APPROACH 

This  section  begins  the  Procedures  Manual  approach  for  the  Level  3  example. 
Appendix  B  (Level  3  methods)  describes  the  general  procedures  followed.  Each 
Step  in  the  analysis  is  described  here  for  this  situation  where  fairly  extensive 
data  are  available. 

STTEP  1;  Universe  of  Water  Conservation  Measures 

Appendix  A,  Table  A-1  again  provides  the  long  list  of  possible  water 
conservation  measures  that  can  be  considered.  (See  Appendix  A  for  descriptions 
of  measures,  and  Chapter  3,  GENERAL  ISSUES,  for  relevant  cautions,  especially 
"Planning  a  Water  Conservation  Program.")  Table  6-14,  "Potential  Water  Conserva¬ 
tion  Measures",  serves  as  a  Sunmary  Table  for  the  screening  analysis  in  Steps 
1-4.  The  water  conservation  methods  that  pass  through  this  screening  have  a 
chance  for  iitplanentation  in  the  Level  3  WCWSU  area. 


STEP  2;  ;^licability 

In  terms  of  jurisdictions  and  institutional  authority,  the  W3WSU  area  is 
extremely  conplex.  Ihe  water  service  area  boundary  includes  major  portions  of 
two  counties,  completely  contains  nixnerous  cities  and  ccninunities,  sanitary 
districts,  commissions,  planning  agencies  and  is  influenced  directly  by  state  and 
Federal  regulatory  bodies,  including  the  U.S.  Army  Corps  of  Engineers.  As  a 
result,  the  ^malysis  of  the  existence  of  previously  in^lemented  water  conserva¬ 
tion  measures  required  an  intensive  effort  to  determine  who,  in  addition  to  the 
MCNSU,  had  initiated  measures  in  the  past  and  what  measures  were  inplemented 
previously  as  long-term  devices  to  achieve  water  use  reduction. 


6-20 


TABLE  6-14 

POTENTIAL  WATER  CONSERVATION  MEASURES:  WCWSU/LEVEL  3 


WATER  CONSERVATION  MEASURES 


APPLICABLE 


TECH. 

FEASIBLE 


SOCIALLY 

ACCEPTABLE 


."V 


REGULATION 

LONG-TERM 

Federal  &  State  Laws  &  Policies 


A.  Federal  Laws  and  Policy 

B.  State  Policy  (1983) 

1.  Plumbing  Code 

2.  Other  Policy 


Local  Codes  &  Ordinances 
A^  plumbing  Codes  for  N€ 


Structures 


1. 

Low-flow  showerheads 

No 

2. 

Shower  flow  restrictors 

No 

3. 

Toilet  dams 

No 

4. 

Displacement  devices 

No 

5. 

Flush  mechanisms 

No 

6, 

Low- flush  toilets 

No 

7, 

Pressure  toilets 

No 

8. 

Dual- flush  toilets 

Yes 

9. 

Faucet  aerators 

No 

10. 

Faucet  restrictors 

No 

11. 

Pressure  reducing  valves 

No 

12. 

Service  line  restrictors 

No 

13. 

Insulated  hot  water  lines 

No 

14. 

Pre-mi xed  water  systems 

No 

15. 

(thermostatic  mixing  valves) 

Low  water-using  clothes  washers 

No 

16. 

Low  water-using  dishwashers/ 

No 

17. 

appliances 

Dry  composting  toilets 

Yes 

18. 

Grey  water  systems  (reuse) 

Yes 

19. 

Leakage  repair  (private  systems) 

Yes 

20. 

Industrial  recycle 

Yes 

..  Plumbing  Codes — retrofitting 

1.  Low-flow  shovKierheads 

Yes 

2. 

Shower  flow  restrictors 

Yes 

3. 

Toilet  dams 

Yes 

4. 

Displacement  devices 

Yes 

5. 

Flush  mechanisms 

Yes 

6. 

Low- flush  toilets 

Yes 

7. 

Pressure  toilets 

Yes 

8. 

Dual-flush  toilets 

Yes 

9. 

Faucet  aerators 

Yes 

10. 

Faucet  restrictors 

Yes 

11. 

Pressure- reducing  valves 

No 

12. 

Service  line  restrictors 

No 

3 


TABLE  6-14  (CONTINUED) 

VRTER  CCWSERVATICaJ  MEASURES;  WCWSU/LEVEL  3 


WATER  CONSERVATION  MEASURES 


APPLICABLE 


TECH. 

et:asible 


SOCIALLY 

ACCEPTABLE 


13. 

Service  line  restrictors 

Yes 

14. 

Prefixed  water  systems 
(thermostatic  mixing  valves) 

Yes 

15. 

Low  water-using  clothes  washers 

Yes 

16. 

Low  water-using  dishwashers/ 
appliances 

Yes 

17. 

Dry  composting  toilets 

Yes 

18. 

Grey  water  systems  (reuse) 

Yes 

19. 

Leakage  repair  (private  systems) 

Yes 

20. 

Industrial  recycle 

Yes 

C. 

Sprinkling  Ordinances 

1. 

Alternate  day 

Yes 

2. 

Time  of  Day 

Yes 

3. 

Hand-held  hose 

Yes 

4. 

Drip  irrigation  techniques 

Yes 

D. 

Changes  in  Landscape  Design 

Yes 

E. 

Water  Recycling 

Yes 

Restrictions 

A.  Rationing 

1.  Fixed  allocation 

2.  Variable  percentage  plan 

3.  Per  capita  use 

4.  Prior  use  basis 

B.  Restrictions  on  Specific  Uses 

1.  Recreational  uses 

2.  Coninercial  &  Industrial  uses 

3.  Car  washing 

COMTINGENT  (For  Declared  Drought) 
Local  Codes  &  Ordinances 


A.  Sprinkling  Ordinances 

B.  Water  Recycling 

Restrictions 


A.  Rationing 

1.  Fixed  allocation 

2.  Variable  percentage  plan 

3.  Per  capita  use 

4.  Prior  use  basis 

B.  Restrictions  on  Specific  Uses 

1.  Recreational  uses 

2.  Coninercial  &  Industrial  uses 

3.  Car  washing 


L*' *4. •* A. 


TABLE  6-14  (OONTINUED) 

VJATER  CONSERVATION  MEASURES;  WCWSUAEVEL  3 


WATER  CONSERVATION  MEASURES 


APPLICABLE 


TECH. 

FEASIBLE 


SOCIALLY 

ACCEPTABLE 


A.  Metering 

B.  Rate  design 

1.  Marginal  cost  pricing 

2.  Increasing  block  rates 

3.  Peeik  load  pricing 

4.  Seasonal  pricing 

5.  Suimter  surcharge 

6.  Excess  use  charge 

Tax  Incentives  &  Subsidies 


COMTINGEHr 
Rate-Makinq  Policies 


A.  Rate  design 

1.  Marginal  cost  pricing 

2.  Increasing  block  rates 

3.  Peak  load  pricing 

4.  Seasonal  pricing 

5.  Sumner  surcharge 

6.  Excess  use  charge 

EDUCATION 

LONG-TERM 

Direct  Mail 

News  Media 

Personal  Contact 


lal  Events 


CONTINGENT 
Direct  Mail 


News  Media 


Personal  Contact 


ial  Events 


•'J#! 


FOOTMOTES;  TABLE  6-14 


APPLICABLE; 

"Yes"  Applicable 

"No"  Currently  in  use  (1)  Required  utility  policy,  (2)  Required 
isy  state  or  local  plumbing  code,  (3)  Required  seme  other 
authority,  or  (4)  Requested  for  voluntary  inpleroentation 
(ie.,  "No  (1)"  means  currently  in  use,  as  a  result  of  utility's 
authority.  "No  (14)"  means  utility  authority  and  voluntary). 

TECHNICALLY  FEASIBLE; 

F  Not  in  use,  but  technically  fusible  (will  not  adversely  affect 

water  use  (other  than  flow  reduction  if  iirplanented) .  For 
exanple,  a  sector  of  a  water  service  area  has  low  water  service 
pressure  and  flow  restrictors  will  adversely  affect  use.  Such 
devices  are  not  technically  feasible. 

P  Not  in  use,  but  potentially  t^hnically  feasible  once  possible 

small  technical  obstacles  to  implementation  are  overcone. 

SOCIALLY  aOCEPTABLE; 

"Yes"  or  "No"  Based  on  analysis  of  social  acceptability,  measure  is 
acceptable  to  public. 

NA  Not  available 


Because  of  the  effects  of  recent  drought  in  the  WCWSU  area,  efforts  have 
been  initiated  at  the  utility  and  state  levels  to  permanently  reduce  water  use. 
Proposed  water  conservation  has  been  prescribed  to  reduce  water  use  in  new 
construction  by  requiring  low-flow  plumbing  fixtures  and  in  existing  construction 
through  education  programs  and  efforts  to  retrofit  older,  high-flow  plumbing 
fixtures.  Even  state  energy  conservation  programs  have  required  the  use  of 
water-conserving  devices  (and  have  lists  of  aj^roved  devices) ,  including  flow 
reductions  for  hot  water  faucets,  required  insulation  of  hot  water  lines  and 
other  measures  for  public  and  private  use. 

In  addition,  the  state  has  adopted  standards  developed  by  the  American 
National  Standards  Institute  regardirig  water-conserving  fixtures  and  appliances; 
State  Health  and  Safety  Codes  a^ly  regarding  minimvm  allowable  flows;  the 
Department  of  Housing  and  Conmunity  Development  (Division  of  Codes  and  Standards) 
tms  information  on  accepted  appliances.  The  state's  objective  is  to  require  a 
high  standard  of  efficiency  for  plumbing  fixtures,  including  specification  of 
flow  limits  and  self-closing  faucets  (starting  in  1985  for  public  facilities) . 
Water  closets  are  limited  to  a  maximun  avereige  flush  of  3.5  gallons  (total  flush 
volume) .  This  applies  to  tank-type  and  flush  valve  devices;  Blow-out  water 
closets  and  associated  flushoneter  valves  are  exempt.  Urinals  are  limited  to  1.5 
gallons  per  flush  (maximixn  average) . 


TTTT' 


Flow  from  lavatory  faucets,  sink  faucets  and  showerheads  is  restricted  to 
2.75  gallons  per  minute  at  water  pressures  up  to  80  pounds  per  square  inch  for 
private  sector  use.  As  of  1  January  1985,  new  public  facilities  nust  have  very 
low  flow  faucets  or  metering  faucets,  as  well  as  devices  to  limit  outlet  tempera¬ 
ture.  Flow  of  hot  water  (maxiinun  tenperature  110o  F)  is  limited  to  0.5  gallons 
per  minute  or  be  equipped  with  self-closing  faucets  that  limit  delivery  to  a 
maxiimin  of  0.25  gallons  (recirculating  systems)  and  0.5  gallons  (non-recirculat¬ 
ing  systems).  During  the  drought  of  1976  and  1977,  residential  water  users 
aciiieved  a  reduction  in  water  use  of  67  percent  conqpared  with  a  district-wide 
reduction  of  38  percent.  These  levels  of  reduction  are  attributed  in  part 
to  a  program  to  retrofit  existing  water  fixtures  and  reduce  water  use.  Table 
6-15  indicates  the  level  of  response. 


TABLE  6-15 

POPOLATIOM  INSTALLING  CX)NSERVAT10N  DEVICES  (1976-1977) 


MEASURES 

PERCENT 

(1) 

WaterEags 

28 

(2) 

Shower  restrictors 

19 

(3) 

Toilet  leak  detection  (dye  tablets) 

30 

In  a  retrofit  program  like  this,  the  effectiveness  of  these  devices  and  techni¬ 
ques  for  reducing  water  use  diminish  with  time.  Many  devices  are  removed  when 
the  drought  passes  and  normal  water  availability  returns  (see  discussion  in 
Chapter  3,  "Residual  Water  Conservation  Effects") . 

The  WCWSU  also  has  an  extensive  program  to  minimize  losses  within  the  water 
supply  ^stem.  Meter  verification  and  testing,  leak  detection  in  the  distribu¬ 
tion  and  pimping  systems  (motivated  by  potential  lawsuits  related  to  landslides) 
and  various  pilot  projects  to  asses  the  potential  for  water  savings  are  underway. 


Table  6-14  shows  the  significant  required  use  of  these  devices  in  the  WDWSU 
jurisdiction,  where  "No"  is  reported  in  the  Table  concerning  the  Applicable  use 
of  these  potential  measures  for  new  construction.  Because  of  the  significant 
rebound  in  water  use  following  the  drought  of  1976-1977,  and  the  recurring  need 
to  re-new  retrofit  programs,  all  of  the  retrofit  options  except  those  affected  by 
existing  pressure- reduct ion  policy  would  be  applicable. 

Regarding  contingency  plans  and  water  use  restrictions  that  could  be 
implemented  during  a  drclared  drought,  the  WCWSU  has  previously  adopted  regula¬ 
tions  to  reduce  water  use  by  residential  and  non-residential  customers.  Although 
not  in  effect  now,  the  utility  regards  such  measures  as  essential  to  managed 
water  supply  and  would  implement  a  restrictive  policy  again  during  a  declared 
drought  emergency. 


STEP  3;  Technical  Feasibility 

The  water  conservation  measures  in  Table  6-14  were  screened  to  determine  if 
th^  are  technically  feasible  (F) ,  potentially  technically  feasible  (P) ,  or  not 
tecimically  fe2isible  (No) ,  based  on  knowledge  of  the  measures  and  of  aspects  of 


I’/Sv 
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the  VOJSU  water  systent  that  could  affect  their  function.  Although  many  of  the 
measures  were  shown  to  be  not  applicable  because  of  existing  policy  which 
requires  their  use,  no  technical  limitations  are  known  that  would  exclude  use  of 
the  measures  identified  in  Table  6-14. 

Since  many  of  the  water  conservation  measures  are  in  use  now  or  have  been 
used  previously,  it  is  ai^rent  that  they  are  technically  appropriate.  MCNSU 
personnel  were  interviewed  to  determine  their  reactions  to  tlW  measures  under 
consideration,  and  their  attitudes  are  reflected  in  the  Table  6-14  results. 

STEP  4;  Social  Acceptability 

The  WOJSU  has  repeatedly  undertaken  projects  to  determine  the  water  consunp- 
tion  euid  conservation  behavior  and  attitudes  of  custaners  so  that  current  water 
management  and  conservation  programs  might  be  evaluated  and  improved.  Recent 
1980  VO^U  projects  were  conducted  to  determine: 

o  How  water  is  used  both  inside  and  outside  the  house. 

o  The  extent  of  customer  knowledge  concerning  water  use. 

o  Housdiold  preferences  for  the  different  types  of  water  conservation 
techniques  available. 

o  Current  and  drought-year  use  of  specific  water  conservation  techniques. 

o  Customer  attitudes  towards  mandatory  water  rationing  and  water  quality 
in  suK>lanental  or  emergency  water  supply  sources. 

Other  efforts  have  also  been  undertaken  to  determine  water  conservation 
attitudes  and  practices.  On  several  occasions  in  the  past,  intensive  efforts 
were  undertaken  by  the  VOrSU,  done  in  conjunction  with  other  agencies  (ie.,  the 
counties  which  make  v:^  a  large  part  of  the  service  area) . 

In  1967,  a  survey  was  conducted:  "A  Survey  of  Customer  Awareness  of  and 
Attitudes  Toward  (VOjSU)  Water”  (survey  of  1,155  custaners).  The  survey  did  not 
evaluate  attitudes  toward  drought  ennergency,  conservation  and  water  use  reduc¬ 
tions,  but  instead  was  directed  at  overall  satisfaction  with  service  (87  percent 
were  "very  satisfied"  or  "sonewhat  satisfied"  with  service),  and  only  10  percent 
of  the  surveyed  custaners  indicated  unfavorable  overall  attitude  toward  the  WCWSU 
(as  opposed  to  3  to  22  percent  dissatisfaction  with  other  utilities,  especially 
other  nearby  water  coipanies,  telephone  coipanies  cmd  gas  and  water  colonies). 
This  survey  effort  was  also  directed  at  custoner  knowledge  of  the  WCWSU.  This 
study  represents  a  "policy"  of  the  utility  to  be  recognized  for  its  custoner 
service,  to  be  distinct  fran  other  utilities  and  to  understand  the  concerns  of 
the  custaners. 

Since  the  drought  of  1976-1977,  the  WC^SU  has  undertaken  or  been  involved  in 
other  efforts: 


o  County  Residential  Water  Conservation  and  Retrofit  Kit  Surveys 
o  Water  Pollution  Control  Public  Opinion  Survey, 
o  Residential  Water  Use  Survey. 


The  water-use  surveys  were  directed  to  determine 


1.  Percentage  of  hous^olds  not  currently  using  specific  water 
conservation  devices  «^ich  were  being  distributed  to  resi¬ 
dential  customers. 

2.  Attitudes  of  hous^olds  toward  water  conservation. 

3.  Potential  and  probable  benefits  whidi  could  accrue  to  HCWSU 
customers  from  implementati<xi  of  water  conservation  measures. 

4.  Effectiveness  of  past  conservati(»  information  efforts  and 
recommendations  for  future  direction. 

5.  Attitudes  toward  raticsiing. 

These  surveys  reported  favorable  results  at  the  95  percent  confidence  level 
wild)  2,400  questionnaires  in  one  survey  and  1,500  randomly  selected  households. 
Responses  from  the  surveys  etre  reported  in  Table  6-16. 

"If  you  were  to  receive  the  following  devices  free  in  the  mail,  do  you  think 
you  would  be  likely  to  use  them  or  not?" 


TABLE  6-16 

VOfSU  SURVEY  Oe  ACCEPTABLE  MEASURES 
PERCan*  RESPONSE  TO  QUESTIONNAIRE,  RAW  AND  (CORRECTED)* 


VERY 

NOT 

DEF.  ALREADY 

LIKELY 

LIKELY  LIKELY 

NOT  HAVE 

TOTAL 

Toilet  Leak  Det. 

71  (71) 

20  (20) 

7 

(7)  1  (4) 

1 

(1) 

100 

Low-flow  Showerhds. 

46  (26) 

18  (11) 

12 

(10)  4  (2) 

20 

(51) 

100 

Shower- flow  Restr. 
Water  Bags  or 

46  (23) 

20  (12) 

18 

(11)  5  (3) 

11 

(51) 

100 

Bottles  for  Toilet 
Tank 

45  (33) 

16  (14) 

9 

(9)  4  (3) 

25 

(41) 

100 

Aerators  for 

Faucets 

52  (31) 

18  (14) 

5 

(5)  1  (1) 

24 

(49) 

100 

* (Corrected  for  customers  currently  unaware  that 

they  already  have  water-conserv- 

ing  devices.) 


Variations  were  also  asked  to  determine  the  effect  of  utility  installation  m  an 
inducement  for  achieving  greater  response.  Only  1  or  2  percent  increases  in 
possible  use  of  measures  was  reported.  It  is  apparent  that  the  HCWSU  residential 
customers  are  willing  to  cooperate  in  reducing  water  use  emd  that  many,  although 
willing  to  be  coc^rative,  do  not  know  about  existing  measures  already  in  place 
in  their  homes. 


Efforts  were  also  undertaken  to  determine  the  reaction  to  specific  devices 
after  they  were  installed.  Four  to  six  weeks  after  the  kits  were  distributed, 
customers  were  asked: 

o  "Did  you  install  the  device?" 
o  '^id  you  have  any  problems?" 
o  "Are  you  generally  satisfied?" 


TABLE  6-17 

RESPONSE  TO  FOLLOW-UP 


YES  INSTALLED 
(%  RECIPIENTS) 


YES  PROBLEMS 
(%  RECIPIENTS) 


SATISFIED 
(%  INSTALLED 


Water  Bags  for  Toilet  Tank 
Shower-flow  Restrictors 
Toilet  Leak  Detector 


Questions  were  also  asked  (T2ible  6-18)  about  current  water  use  practices, 
such  as: 


TABLE  6-18 

WCWSU  SURVEY  OF  CURRENT 
WATER  CONSERVATION  PRACTICES  (%) 


WATER  CONSERVATION  MEASURE 


USE  NOW?  EITECTIVE?  CONVENIENT?  WOULD  USE? 


I  'V, 


practiced.  If  water  use  restrictions  were  indeed,  additional,  although  limited 
efforts  would  be  made  to  reduce  outside  use. 


TABLE  6-19 

WCWSU  LAWN  AND  GARDEN  WATER  CONSERVATION  PRACTICES 
_ (PERCENT  USAGE) _ 


CONSERVATIW  MEASURE  OR  TECHNIQUE 
o  Water  plants  or  lawn  only  in 
morning  or  evening 

o  Water  only  when  really  needed 

o  Mulch  garden  or  ornamental  plants 

o  Plant  drought-tolerant  plants 

o  Keep  lawn  mower  blades  set  high 

o  Plant  other  groundcover  in  place 
of  lawn 


USE  OR  HAVE  NOW 
80 
69 
34 
30 
51 

21 


WOULD  USE  OR  GET  TO 
CUT  WATER  USE  BY  25% 


8 

7 

5 

4 

4 


Replace  planted  areas  with  permanent 
bark  or  rock 

19 

3 

Use  "grqr  water"  (vrater  recovered  from 
other  uses  such  as  rinse  water  from 
washer)  to  water  plants 

11 

7 

Sweep  rather  than  hose  off  paved  areas 

57 

7 

Use  an  automatic  time-controlled 
^rinkler  system  to  water  lawn  or 
garden 

30 

5 

Use  drip  irrigation  system  to  water 
garden  or  orncmental  plants 

15 

5 

The  effect  of  the  recent  1976-1977  drought  is  a  significant  factor  in  the 
custoner  responses.  For  example,  54  percent  of  the  WCWSU  customers  (67  percent 
East/Suburban  and  52  percent  WestAlchan)  experienced  losses  in  landscaping  during 
the  drought.  Many  replaced  the  lost  landscaping  with  drought- tolerant  land¬ 
scaping  (40  percent  district  wide,  48  percent  East/Suburban  and  39  percent 
West/^rban) .  The  mean  cost  to  restore  lost  landscaping  was  8507. 

Attitudes  were  also  surveyed  on  the  use  of  rationing  methods  and  pricing. 
The  public  generally  agreed  strongly  with  the  use  of  25  percent  nendatory 
reduction  in  time  of  drought  (73  percent  district-wide,  80  percent  East/Suburban 
and  72  percent  west/Urban)  and  generally  opposed  significant  water  rate  increases 


(50  percent  rate  increase)  to  eliminate  the  need  for  rationing  during  drought 
(84  percent  of  the  district  opposed  the  higher  charge) . 


The  "Social  Acc^tability"  results  of  these  surveys  of  customer  attitudes 
are  sunmarlzed  in  Table  6-14. 

Summary  of  Steps  1-4  Screening 

As  a  result  of  the  analysis  in  Steps  1-4,  the  long  list  of  water  conserva¬ 
tion  measures  that  were  available  for  use  in  the  VOfSU  area  has  been  reduced  to  a 
list  of  measures  that  are  applicable,  technically  feasible,  and  socially  accept¬ 
able.  These  measures  have  a  good  probability  of  achieving  water  conservation  in 
the  WCWSU  area.  The  screened  measures  that  will  be  subject  to  subsequent 
analysis  Steps  include: 


TABLE  6-20 

SUI-MARY:  WCWSU  MEASURES  FROM  SCREENING  STEPS  1-4 


LONG-TERM  MEASURES 

1.  Retrofit  of  low-flow  showerheads  and  toilet  displacement  devices 
in  existing  buildings. 

2.  Availability  and  encouragement  of  the  use  of  dual-flush  toilets 
in  existing  and  new  buildings. 

3.  Adoption  and  promotion  of  water  reuse  and  recycling  water  in 
high  use  industrial  and  conmercial  facilities. 

4.  Promotion  of  consolidation  of  green  space  and  the  use  of  low 
water  use  landscaping  and  plant  cover  for  single  family  hemes 
in  the  East/Suburban  area. 

CONTINGENT  MEASURES 

5A.  Restrictions  on  use  of  unnecessary  outside  water. 

5B.  Rationing  program  of  50  gallons  per  capita  per  day  for  all 
residential  customers. 


STEP  5:  Implementation 

The  WCWSU  has  actively  pursued  measures  to  increase  water  supply  and  to 
reduce  unnecessary  losses  in  the  service  area.  The  VKWSU  has  an  excellent 
education  program  that  informs  the  public  of  water  practices  and  water  conserva¬ 
tion  approaches.  In  addition,  the  utility  has  developed  comprehensive  surveys 
for  identifying  the  attitudes  of  the  customers  and  used  this  information  in 
developing  effective  programs  for  future  water  use  reduction.  The  utility 
currently  has  over  1,300  employees,  including  206  in  Engineering,  530  in  Mainte¬ 
nance,  200  in  Operations,  as  well  as  a  full-time  Water  Conservation  Specialist. 
For  eacii  measure  proposed,  the  WCWSU  is  proposed  as  the  implementing  entity. 


Measure  1  (Retrofit) 


The  WCWSU  is  experienced  with  retrofit  programs,  including  low-flow 
showerheads  and  toilet  displacanent  devices  for  existing  buildings.  The  proposed 
low-flow  showerhead  limits  flow-rates  to  3  gpm  or  less  and  affects  water  use  for 
interior  residential  and  public  water  categories.  Displacement  devices  are 
space- occupying  objects  such  as  the  traditional  brick  (not  a  good  idea)  or 
plastic  bottles  which  reduce  the  volune  of  water  normally  used  for  flushing. 
Interior  residential,  comnercial  and  public  water  use  categories  are  affected. 
Retrofits  will  be  used  among  existing  customers  who  did  not  install  them  during 
the  previous  water  conservation  programs. 

This  program  is  implemented  by  the  V3CWSU  staff,  patterned  after  previous 
programs  and  targeted  at  the  customers  who  are  likely  to  use  the  devices.  The 
devices  are  made  available  to  customers  free  of  charge,  and  promotional  materials 
and  media  exposure  of  the  program  are  coordinated  to  encourage  use  of  the 
devices. 

Measure  2  (Dual-Flush  Toilets) 


Dual-flush  toilets  are  designed  to  deliver  two  different  quantities  of 
water  for  liquid  waste  flushing  and  for  solid  waste  flushing.  They  are  designed 
to  appear  similar  to  conventional  toilets  but  require  user  habit  modifications 
for  the  flushing  mechanism  to  be  effective.  Reductions  from  dual-flush  toilets 
occur  only  in  the  interior  residential,  commercial,  and  public  water  use  catego¬ 
ries.  They  are  promoted  for  use  by  WCWSU  customers  both  in  existing  and  new 
construction. 

The  WCWSU  staff  implements  the  program  which  encourages  use  of  dual-flush 
toilets; 


1.  Preparation  of  information  on  the  advantages,  costs  and  use  of 
dual- flush  toilets. 

2.  Distribution  of  information  to  builders  to  encourage  their  use 
of  these  fixtures. 

Measure  3  (Cormercial/Industrial  Reuse  and  Recycle) 

This  measure  refers  to  actions  taken  by  industries  and  commercial  busines¬ 
ses  to  recycle  water  or  reuse  water  in  production  processes.  Commercial  and 
industrial  water  use  sectors  are  the  target  for  water-use  reductions.  Both  the 
actual  reductions  and  the  coverage  can  be  assumed  to  vary  significantly  among 
differing  industrial  and  conmercial  users.  As  a  result,  the  WCWSU  targets 
efforts  at  promoting  recycling  and  reuse  at  large  industrial  and  commercial  water 
users  and  particularly  at  customers  that  have  not  previously  undertaken  reduc¬ 
tions  that  similar  industries  have  seen  to  be  profitable  (see  Chapter  3,  "Water 
Use  Trends"  and  Table  3-3) .  The  assumption  is  that  some  large  water-using 
industries  and  commercial  businesses  are  not  taking  full  advantage  of  new 
technologies  that  can  reduce  water  use  in  a  cost-effective  manner. 


6-31 


The  VCWSU  staff  implements  the  Measure  3  program  through  prcmotional  efforts 
euid  training  sessions: 

1.  Identify  large  water-using  industrial  and  cxximercial  business 
by  SIC  Code. 

2.  Compare  water  use,  size,  and  process  technologies  of  possible 
candidates. 

3.  Conduct  education  sessions  to  inform  these  businesses  of  cost 
savings,  investment  profitability  and  water  savings  associated 
with  modification  of  processes. 

4.  Provide  in-plant  expert  advice  to  potential  candidates  expressing 
interest  in  the  education  sessions. 

In  1980,  the  state,  pursueuit  to  a  legislative  mandate,  conducted  studies  and 
investigations  on  the  availability  and  quality  of  wastewater.  As  a  result,  the 
state  has  developed  a  policy  favoring  wastewater  reclamation,  and  has  authorized 
a  loan  program  for  development  of  wastewater  reclamation  facilities,  established 
health  regulations  for  wastewater  reuse,  estciblished  a  capability  for  surveys  and 
investigations  regarding  wastewater  use  and  a  method  for  comprehensive  reporting 
auid  enforcement.  (88) 

As  a  result,  the  NCWSU  undertook  two  projects  to  evaluate  the  potential  for 
use  of  treated  wastewater  from  the  district'*’  system.  These  studies  indicated 
severe  problems  with  distribution  and,  as  a  result,  the  costs  of  using  reclaimed 
water  vs.  potable  sources  were  prohibitive.  The  distribution  problem  is  minimiz¬ 
ed  when  recycling  is  considered  for  industry. 

During  the  drought  of  1976-1977,  45  businesses  in  Los  Angeles  reduced  water 
use  an  avereige  of  45  percent.  Five  of  the  firms  reduced  consumption  by  50 
percent  or  more.  They  were  Standeu:d-Nickel-Chromiun  Plating  Company,  79  percent; 
Anheuser-Buscii,  63  percent;  National  Standard  Company,  63  percent;  Tyre  Brothers 
Glass  Company,  56  percent;  and  Aireseardi  Manufacturing  Company  of  California,  50 
percent.  Most  of  the  reductions  were  due  to  recycling. 

This  exenple  is  not  unusual,  and  many  industries  have  effective  water  reuse 
and  recycling  programs,  however,  much  more  can  be  done. 


Measure  4  (Landscaping) 

Modified  landscapes  controlled  irrigation  systemis,  and  use  of  drought-tol¬ 
erant  vegetation  can  save  significant  amounts  of  water,  especially  during  peak 
use  periods.  In  the  suburban  portions  of  the  service  area,  this  program  promotes 
the  use  of  innovative  leundscaping  techniques  to  reduce  exterior  residential  and 
multi-family  (ocxiplexes)  irrigation  water  use.  The  VCWSU  provides  information  on 
water  savings  that  axe  possible  from  use  of  new  landscaping  conc^ts  (ie., 
consolidated  green  space  for  more  efficient  irrigation  and  use  of  drought-tol¬ 
erant  vegetation  to  significantly  reduce  the  need  for  irrigation) .  The  methods 
are  effective  and  are  becoming  accepted  as  developers  are  encouraged  to  use  this 
water  reduction  approach. 


The  VK34SU  implements  this  program  by  providing  incentives  to  developers  to 
consider  use  of  lower  exterior  water  use  designs.  A  goal  might  be  a  15  percent 
reduction  in  outside  water  use. 

1.  Review  builders'  development  plans.  Determine  normal  landscape 
(conventional  irrigated  turf  grass)  water  requirements  (budget) 
for  proposed  development  or  complex . 

2.  Determine  acceptable  budget  for  the  development  or  con^lex  bcised 

on  socially  acc^table  minimun  use  of  water  (ie.,  a  15  percent  reduction 
goal) . 

3.  Provide  connection  fee  discount  to  developers  of  water  use  aE^)lication 
fee  based  on  the  differences  in  original  budget  (1)  and  revised 
budget  (2 ) . 

This  approach  can  save  hundreds  of  dollars  per  unit  in  connection  fees  and 
provides  a  significant  cost-saving  inducanent  to  developers  for  designing 
water-saving  landscapes.  This  approach  is  also  acceptable  to  hcm^uyers  because 
of  the  cost  savings  for  lawn/garden  irrigation. 

In  California,  for  example,  landscapes  use  about  40  percent  of  urban  water, 
and  average  outside  water  use  is  estimated  at  44  percent  of  total  residential 
water  use,  (20)  In  utxnetered  areas,  outside  water  use  can  be  much  higher.  In 
addition,  studies  showed  that  meter^  comnunity  outdoor  water  use  was  about  76 
percent  of  total  use  ky  residential  customers  during  the  six-month  irrigation 
season.  (62) 

Despite  this  significant  outdoor  use,  only  recently  have  researchers  focused 
on  methods  to  reduce  irrigation  water  use.  A  California  publication  indicates 
that  twelve  new  landscape  projects  were  initiated  in  October  1984.  (63)  Typi¬ 
cally,  these  projects  concentrate  on  developing  real  useful  data.  Two  of  the 
projects  provide  information  for  housing  developers,  including  a  basis  for 
deciding  whether  or  not  to  install  low  water-using  landscapes.  Other  projects 
develop  information  on  the  best  methods  for  encouraging  reductions  in  water  use 
at  existing  homes;  how  to  use  less  water  on  turf  grass;  and  how  to  use  less  water 
on  highway  landscapes  (ie.,  median  strips  and  other  highway  landscapes  are 
irrigated  in  California).  These  projects  are  distributed  across  the  state, 
including  Los  Angeles,  Orange  County,  Lake  Tahoe,  Palm  Springs,  Marin,  Fresno,  as 
well  as  for  state  agaicy  offices  of  Parks  and  Recreation,  Transportation  and 
Forestry. 

Past  efforts  to  develop  accurate  research  data  are  very  limited.  Efforts 
have  been  undertaken  by  the  East  Bay  Municipal  Utility  District  to  develop  real 
data  on  water  reduction  and  public  acc^tance  of  low  water-using  garden  land¬ 
scapes  for  urban  single  family  homes.  Results  are  now  available  for  one  year  of 
operation  and  have  been  compared  with  traditional  landscape  water  use.  The 
Residential  Demonstration  Garden  Project  description  and  results  include: 


Project  Description 


o  Three  urban  hones  (front  yards)  re- landscaped  with  drip 
irrigation  systems. 

o  Results  of  metered  front  yard  water  use,  metered  for 
Sumner  1984  (June  through  S^tember) . 
o  Water  use  for  comparison,  convoitional  urban  landscapes 
for  the  same  simner  period. 

Results 

o  Overall  water  use  at  Demonstration  Garden  homes  compared 
to  comparison  homtes. 

-  25  percent  overall  water  use  reduction,  including  inside 
and  outside  water  use. 

-  70  percent  reduction  in  front  yard  water  use. 

When  the  results  are  extrapolated  to  include  assixned  landscape  modifications  to 
backyard  water  use  also  (typically  of  comparable  size) ,  the  overall  results  of 
residential  landscaping  could  be  a  50  percent  reduction  in  residential  water  use 
during  peak  use  periods. 

For  multi-family  use  of  water  for  outside  purposes,  analyses  have  been 
conducted  in  the  North  Marin  County  Water  District.  In  1980,  in  a  community  of 
50,000  people,  planned  urban  developments  (PUD's)  with  modified  landscapes  were 
compared  against  other  PUD's  with  no  controls.  Outside  water  use  was  metered  or 
imputed  in  both  cases  and  compared;  a  40  percent  reduction  in  outside  water  use 
was  reported  for  the  PUD's  with  modified  landscapes. 

The  modified  landscapes  consisted  of: 

o  Pooling  turf  into  large  areas,  away  from  buildings  and 
walkways  with  vehicle  access  from  the  rear. 

o  No  turf  on  slopes. 

The  result  is  that  total  irrigable  turf  area  is  reduced,  irrigation  is  restricted 
to  turf  (away  from  impervious  surfaces)  and  runoff  is  minimized.  The  aesthetics 
is  maintained  as  compared  to  more  conventional  approaches,  although  the  turf  per 
dwelling  unit  is  reduced.  At  a  minimvxn,  outside  water  use  reduction  could  be  20 
percent  with  the  achieved  reduction  of  40  percent  considered  very  possible  during 
the  peak  use  period. 

Other  landscape  irrigation  reduction  projects  have  been  conducted  in 
California.  A  test  involving  the  use  of  tensiometers  to  measure  soil  moisture 
emd  control  automiatic  irrigation  systetns  was  very  successful.  In  the  southern 
part  of  the  State  of  California,  60  to  80  percent  of  total  water  use  is  estimated 
for  irrigation  at  the  average  hon:)e.  As  a  result,  the  Desert  Water  Agency 
initiated  a  program  utilizing  tensicmieter-type  hydrostats  applied  to  an  automatic 
irrigation  system  for  Victoria  Park  in  the  City  of  Palm  Springs.  (64) 


A  previous  effort  by  the  City  to  reduce  water  use  at  the  6.5  acre  park  (the 
site  is  flat  with  turf  and  mature  trees;  the  soil  is  sandy  and  the  site  experi~ 
ences  a  good  deal  of  wind)  was  successful  in  reducing  annual  average  water 
consumption  from  3.4  million  cubic  feet  to  2.6  mcf  from  1970  to  1979  (a  22.3 
percent  annual  average  reduction) . 

The  tensiometer  project  involved  equipping  half  of  the  park  with  tensio¬ 
meters  to  control  the  irrigation  system,  and  the  project  was  monitored  in  two 
12-month  segments.  The  overall  reduction  was  53.7  percent  reduction  in  water  use 
on  the  half  of  the  park  equipped  with  tensiometers  over  the  24-month  period 
(February  1981  to  January  1983).  During  the  first  12  months,  a  reduction  of 
58.6  percent  was  achieved;  in  the  second  12H7K>nth  period,  a  reduction  of  48.5 
percent  was  achieved  (lower  presumably  because  of  vandalism) . 

These  studies  are  impressive  and  indicate  that  significant  peak  and  average 
annual  water  use  reductions  are  possible.  For  this  project,  these  previous 
results  were  used  as  a  basis  for  assenting  water  use  reductions  for  single  feniily 
and  multi-family  outdoor  water  use  reductions.  However,  it  was  also  necessary 
to  assume  the  social  acceptability  of  these  measures.  Each  of  the  projects 
described  above  has  some,  although  very  limited,  experience  with  related  public 
attitudes: 

o  East  Bay  Municipal  -  Residential  Garden  Project  -  local  neighlxtrs 
were  impressed  with  the  aesthetic  and  effectiveness  of  the  Project. 

o  North  Marin  County  Water  District  -  incentives  are  used  to  encourage 
developers  to  reduce  water  use  through  landscape  modification. 

o  City  of  Palm  Springs  -  "The  condition  of  the  turf  was  no  different 
than  the  area  without  tensicxneters,"  Superintendent  of  Parks  & 

Golf  Course. 

Educational  and  incentive  programs  are  currently  in  use  or  being  considered, 
including: 

o  Information  on  Drought  Tolerant  Plants,  including  plant  character¬ 
istics,  plant  specialists  and  literature  sources. 

o  Nurseries  with  tagged,  drought- tolerant  plants. 

o  Fee  discount  proposals  for  encouraging  developers  to  reduce  the 
average  and  peak  water  demand  for  new  project  developments.  Con¬ 
nection  charges  are  in  the  $600  range  in  North  Marin  County  for 
each  unit  in  a  EUD.  A  $200  discount  is  proposed  for  significant 
reductions  in  average  and  peak  denand  and  would  represent  a 
significant  savings  to  developers. 

Because  research  in  residential  single  family  and  multi-family  outside  water 
use  reduction  has  been  sporadic,  conclusive  results  are  not  available.  Based  on 
the  above  information,  the  following  assumptions  have  been  made  regarding 
effectiveness  and  acceptability  of  landscape  modifications  for  the  purposes  of 
achieving  outside  water  use  reductions  and  the  acceptability  of  such  measures. 
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Single  Family  Residential 

New  Construction;  Modified  landscapes  for  residential  geurdens  and 
plantings  can  be  extremely  efficient.  Typically,  measures  involve  little  or  no 
turf  grass,  use  of  indigenous  vegetation  (requiring  little  or  no  irrigation 
during  drought,  many  t^pes  of  which  are  the  flowering  variety)  and  drip  irriga¬ 
tion.  Other  a^^roaches  include  conventional  plantings  with  automated  drip 
irrigation  systems.  For  this  project,  conventional  plantings  with  drip  irriga¬ 
tion  are  assimed,  although  greater  water-use  reduction  could  be  achieved  with 
indigenous  vegetation  c^proaches. 


Based  on  East  Bay  MUD  research,  front  yard  irrigation  was  reduced  by  70 
percent.  For  this  analysis,  front  and  backyards  are  assuned  to  be  equal  in  size 
and  water  needs,  r^resenting  40  percent  each  of  total  outside  water  use.  Other 
outside  water  use  is  assuned  to  be  20  percent  (for  car  washing  and  other  pur¬ 
poses)  .  The  70  percent  reduction  factor  translates  into  50-60  percent  reduction 
in  total  outside  water  use  (assuned  to  be  50  percent) . 


For  single  family  residential  developments,  homeowners  are  responsible  for 
the  landscaping,  aind,  at  this  time,  no  incentives  are  in  place  to  encourage 
outside  water  use  reductions.  A  mo^rate  acc^tability  is  assuned  with  no  (0) 
use  for  new  single  family  construction  in  1980,  50  percent  by  1990  and  90  percent 
from  2000  to  2030.  Since  future  SFR  grow^  is  modest,  the  result  will  be 
minimal. 


Retrofitting  Existing  SFR;  Much  less  acceptance  is  assumed  for 
retrofitting  existing  lawns.  It  is  assumed  that  drought- tolerant  landscaping 
will  be  considered  only  if  the  resident  is  in  the  market  for  modifying  an 
existing  landscape.  Effectiveness  is  assumed  to  be  50  percent  as  was  assumed  for 
new  construction,  but  acc^tability,  (coverage)  will  be  much  less.  In  1980,  no 
(0)  retrofits  are  assumed,  by  1990,  5  percent  of  existing  landscaping  will  be 
modified,  and  from  2000-2030,  10  percent  of  existing  development  will  utilize 
landscape  modifications  and  drought- tolerant  vegetation  or  drip  irrigation 
systenns. 

Multi-Family  Residential 

New  Construction;  Based  on  the  North  Marin  County  Water  District 
research,  reductions  in  outside  vrater  use  of  40  percent  are  achievable  with 
minimun  levels  of  20  percent  possible  if  turf  is  pooled  in  planned  urban  develop¬ 
ments,  and  slopes  and  areas  near  walkways,  etc.  are  not  planted.  For  this 
analysis,  30  percent  water-use  reductions  are  assumed  in  outside  water  use. 

Because  of  the  existence  of  incentives  to  encourage  developers  in  the  use  of 
water-conserving  landscaping,  new  multi-fanily  construction  will  be  very  likely 
to  cooperate.  Currently,  developers  pay  about  $600  per  dwelling  unit  (with  a 
possible  $200  per  dwelling  unit  discount)  as  a  buy-in  charge  in  North  Marin 
County  Water  District.  In  the  Marin  Municipal  Water  District,  devel(^rs  pay 
$6,300  per  acre-foot  of  water  for  planned  developments.  These  fees  can  be 
discounted  by  showing  significant  reductions  in  peak  and  average  water  require¬ 
ments  for  the  developments  constructed. 


The  $200  incentive  for  a  150  unit  FUD  could  reduce  develc^rs'  costs  by 
$30,000.  As  a  result,  by  1990  and  through  2030,  100  percent  of  new  multi-faniily 
construction  is  assum^  to  use  drought-tolereuit  landscaping. 

Retrofitting  Existing  ^CT:  As  was  the  case  for  single  family  residen¬ 
tial,  (landscape)  retrofits  are  difficult  to  install  once  a  development  has  been 
graded  and  the  buildings  constructed.  Only  if  a  multi-family  development  is  in 
the  market  for  modified  landscape  will  any  change  be  made.  The  result:  Effec¬ 
tiveness  will  be  a  30  percent  reduction  in  outside  water  use  (as  with  new 
construction),  but  acceptance  will  be  low  with  no  (0)  hfR  retrofits  in  1980,  2,5 
percent  of  existing  MFR  in  1990  and  5  percent  from  2000  to  2030. 


Two  methods  of  water-use  reduction  are  considered  for  periods  of  water 
shortage.  Restricted  water  uses  eure  in^xjsed  by  the  WCWSU  in  response  to  tai¥)o- 
rary  vrater  anergency.  The  is  experienced  with  these  mecmures  and  would 

announce  (decree)  a  period  of  restricted  uses.  The  mandatory  decree  would 
restrict  water  uses  in  the  exterior  residential,  conmercial,  industrial,  and 
public  water  use  categories.  Rationing  of  water  to  the  residential  sector  (50 
gallons  per  capita  per  day)  is  also  implemented  cis  a  mandatory  measure  with  fines 
and  penalties.  This  approach  is  taken  only  in  a  severe  situation. 

STEP  6:  Effectiveness 

The  effectiveness  analysis  for  the  WCVSU  service  area  consists  of  four 
substeps  and  evaluations: 

Subst^  6.1  Disaggregated  Water  Demand  Forecasts 
Substep  6.2  Determine  Fraction  of  Water  Demand  Reduction 
Substep  6.3  Determine  Coverage 
Substep  6.4  Analysis  of  Effectiveness 


Substep  6. 1  Disac 


gated  Water  Demand  Forecasts 


The  water  demand  projections  were  developed  in  two  stages:  Stage  1  based  on 
future  connection  projections  and  water  use  per  connection  profections  for 
average  annual  and  peak  daily  water  use,  and  Stage  2  based  on  Stage  1  results  and 
the  impact  of  the  recently  implanait^  water  conservation  efforts  frcxn  the 
drought  of  1977  at  the  local  level  that  continues  to  reduce  water  uses  (ie.. 

Stage  1  projections  do  not  include  the  effects  of  current  water  conservaHbn 

programs  but  do  contain  the  effects  of  previous  state  efforts) . 

Stage  1:  For  the  WCWSU,  Stage  1  disaggregated  water  danand  forecasts 
consist  of  a  four-part  analysis: 

Part  I:  Project  the  number  of  connections  in  each  customer  class. 

Part  II:  Project  water  use  pet  connection. 

Part  III:  Project  average  annual  water  use. 

Part  IV:  Project  peak  daily  water  cae. 


This  analysis  and  subsequent  sections  of  this  example  focus  on  two  key  aspects  of 
the  WCWSU  system.  The  system  has  a  major  industrial  water  use  sector  and 
historic  data  on  water  use  by  these  major  water  users,  and  the  VCWSU  water 
service  area  has  two  distinct  regions,  one  in  the  west  which  is  older  and 
urbanized  and  one  in  the  east  which  is  suburban.  The  following  Stage  1  analysis 
was  conducted: 


Part  li  Project  the  number  of  connections  in  each  customer  class: 
High,  medium  and  low  projections  of  the  number  of  connections  in  each  customer 
class  were  generated  as  follows; 


St^  1;  Project  Population  and  Econcmic  Activity 


Population  projections  for  the  years  1985,  1990,  1995  and  2000  were  obtained 
from  the  Regional  Planning  Agency  for  each  community  in  the  VOJSU  area.  These 
communities  were  separated  into  those  in  the  WCWSU  "Urban”  and  "Suburban" 
areas.  Then  the  comnunity  population  projections  were  aggregated  to  obtain 
projections  for  the  two  WCWSU  areas. 


Since  the  Regional  Planning  Agency  does  not  provide  alternative  growth 
rates,  (BERS  (14)  projections  (forecast  to  the  year  2030)  were  used  to  give  the 
high  and  low  range  assumptions  and  to  extend  the  Regional  Planning  Agency 
projections.  Although  (®ERS  projections  are  considered  less  reliable  (based  on 
census  and  related  secondary  data)  than  the  more  specific  and  detailed  local  data 
available  from  the  Regional  Planning  Agency,  the  percentage  differences  between 
respective  CBERS  projections  were  suitable  for  preparing  high  and  low  population 
projection  ranges  from  the  Regional  Planning  Agency  data.  The  method  used,  for 
example,  reviewed  the  "no-change- in-share"  (highest)  CBERS  population  projection 
for  a  particular  WO?SU  community  for  a  given  year.  If  the  estimate  was  15 
percent  above  the  "moderate-cdiange- in-share"  (medium)  projection  for  that  same 
year,  then  the  high  projection  used  for  forecasting  water  demand  was  set  at  15 
percent  greater  than  the  Regional  Planning  Agency  projection  for  that  community 
for  that  year. 

The  resulting  high,  medium,  and  low  population  projections  for  the  several 
communities  which  are  included  in  the  WCWSU  service  area  were  then  added  to 
produce  aggregate  population  growth  projections  for  the  two  geograjAiic  areas  for 
the  period  2000-2030.  The  annual  growth  rates  (Table  6-21)  vrfiich  characterize 
these  population  projections  were  then  calculated,  inspected  visually  and 
compared,  and  then  smoothed  in  order  to  remove  meaningless  irregularities  to 
obtain  final  growth  rate  projections  for  ^plying  to  the  number  of  base-year 
residential  connections  in  the  WCWSU  service  areas.  These  growth  rates  are; 


TABLE  6-21 

WCWSU  PROJECTED  GROWTH  RATES 
PERCENT 


SUBURBAN  AREA 


PERIOD 

LOW 

MEDIUM 

HlOi 

1980-1990 

0.9 

1.4 

0“ 

1990-2000 

0.0 

0.3 

0.5 

2000-2030 

0.0 

0.0 

0.5 

URBAN  AREA 


PERIOD 

LOW 

MEDIUM 

HIGH 

1^8^-1990 

O’ 

0.6 

o~ 

1990-2000 

-0.1 

0.0 

0.1 

2000-2030 

-0.1 

0.0 

0.1 

Economic  activity,  as  indicated  by  number  of  anployees,  in  the  various 
two-digit  SIC  categories  represented  in  the  WCWSU  service  area,  was  projected 
using  (BERS  projections.  These  projections  are  available  for  the  years  1985, 
1990,  2000,  and  2030,  for  low,  medium,  and  high  growth  scenarios.  They  are  not 
consistent  with  Regional  Planning  Agency  population  projections  (thus  creating 
the  possibility  that  forecasts  of  population  and  of  employment  may  be  inconsist¬ 
ent)  ,  but  were  used  anyway  because  the  Regional  Planning  Agency  did  not  project 
industrial  anployment. 

It  should  be  noted  that  the  projections  of  population  and  economic  activity 
produced  for  this  Handbook  are  quite  different  from  those  which  were  available 
at  the  time  from  the  water  utility.  The  utility's  forecasts  were  examined  and 
judged  to  be  inadequate  because  they  were  based  upon  growth  projections  which  did 
not  reflect  the  results  of  the  1980  census.  Those  census  results  revealed  that 
population  growth  was  significantly  lower  during  the  preceeding  intercensal 
decade  than  was  previously  thought.  The  Regional  Planning  Agency  projections, 
which  form  the  basis  for  this  analysis,  reflect  the  1980  census  results  cind  are 
considerably  lo\»rer  than  the  projections  which  the  Regional  Planning  Agency  had 
issued  prior  to  the  availability  of  the  new  census  results.  It  would  have  been 
improper  to  use  the  outdated  and  inflated  utility  forecasts  when  more  recent 
information  challenged  their  credibility. 

Step  2;  Project  number  of  connections 

The  VOJSU  classifies  water  users  into  the  traditional  residential  categories 
of  single  family  (SFR)  and  multi-family  (MFR) ,  respectively  presented  s^arately 
for  the  suburban  and  urban  areas.  It  classifies  commercial  and  industrial  water 
users  into  thirteen  catefories  which  are  quite  similar,  but  not  identical,  to  the 
two  digit  SIC  categories  used  by  the  Bureau  of  the  Census.  Public  use  is 
identified  by  the  "Cemetary,  Golf,  Park"  and  "Schs/Hosp."  categories.  The  nunber 
of  connections  in  each  of  those  classes  for  the  base  year  (1980)  was  obtained 
from  WCWSU  records. 


The  number  of  connections  in  each  customer  class  was  projected  to  grow  in 
direct  proportion  to  population  and  employment  throughout  the  planning  period. 
Analysis  of  demographic  data  provided  no  basis  for  projecting  dianges  in  house¬ 
hold  size,  changes  in  land  use  (ratio  of  single  family  to  multi-family  dwelling 
units)  ,  or  changes  in  employment  per  household,  except  that  the  urban  and 
suburban  areas  are  characterized  by  different  land  use  patterns  and  different 
growth  rates.  Analysis  of  a  more  complete  data  set  might  have  indicated  addi¬ 
tional  changes.  The  results  of  this  procedure  are  presented  in  Table  6-22. 

TABLE  6-22 

_ WCWSU  CONNECTIONS  PROJECTED  (HIGH,  MEDIUM,  LOW) _ 

LOW  PROJECTION 


CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

Agri/Const. 

616 

“555' 

“5S^ 

“551 

“551 

Food  Procs. 

296 

299 

312 

321 

330 

339 

Wood,  Paper,  Chem. 

788 

823 

843 

856 

869 

882 

Petro 

65 

66 

69 

70 

72 

74 

Metal,  Plate,  Clay 

1,091 

1,140 

1,167 

1,185 

1,203 

1,221 

Trans/Coranun. 

1,539 

1,524 

1,508 

1,502 

1,496 

1,490 

Elec/Gas/Steam 

144 

143 

141 

141 

140 

139 

Whole/Resale,  Misc. 

12,817 

13,650 

14,333 

14,619 

14,912 

15,210 

Cemetery,  Golf,  Park 

3,126 

3,564 

4,020 

4,233 

4,457 

4,693 

MFR  East  (Suburban) 

4,895 

5,385 

5,390 

5,395 

5,401 

5,406 

MFR  West  (Urban) 

19,578 

20,459 

20,254 

20,052 

19,851 

19,653 

LndryAab/Auto 

2,132 

2,430 

2,742 

2,887 

3,040 

3,201 

Schls/Hosp. 

4,112 

4,688 

5,288 

5,568 

5,863 

6,174 

SFR  East  (Suburban) 

54,483 

59,931 

59,991 

60,051 

60,111 

60,171 

SFR  West  (Urban) 

217,933 

227,740 

225,463 

223,208 

220,976 

218,766 

Misc  (Hyd/M.Off&Out) 

5,159 

5,520 

5,493 

5,465 

5,438 

5,411 

TOTAL 

328,774 

347,959 

347,599 

346,138 

344,742 

343,413 

MEDIUM 

o 

z 

CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

Agri/Const. 

616 

625 

647 

657 

667 

677 

Food  Procs. 

296 

309 

337 

346 

356 

366 

wood.  Paper,  Chem. 

788 

839 

893 

918 

944 

970 

Petro 

65 

68 

74 

76 

78 

80 

Metal,  Plate,  Clay 

1,091 

1,162 

1,236 

1,271 

1,306 

1,343 

Trans/Commun . 

1,539 

1,564 

1,607 

1,620 

1,633 

1,646 

Elec/Gas/Steam 

144 

146 

150 

152 

153 

154 

Whole/Resale,  Misc. 

12,817 

13,842 

14,881 

15,297 

15,726 

16,166 

Cemetery,  Golf,  Park 

3,126 

3,595 

4,105 

4,331 

4,569 

4,821 

MFR  East  (Suburban) 

4,895 

5,605 

5,762 

5,767 

5,773 

5,779 

MFR  Vtest  (Urban) 

19,578 

20,753 

20,773 

20,794 

20,815 

20,836 

LndryA'ab/Auto 

2,132 

2,452 

2,800 

2,954 

3,116 

3,288 

Schls/Hosp. 

4,112 

4,729 

5,400 

5,697 

6,011 

6,341 

SFR  Bast  (Suburban) 

54,483 

62,383 

64,130 

64,194 

64,258 

64,322 

SFR  West  (Urban) 

217,933 

231,009 

231,240 

231,471 

231,703 

231,934 

Misc  (Hyd/M.Off&Out) 

5,159 

5,726 

5,732 

5,738 

5,744 

5,749 

TOTAL 

328,774 

354,807 

359,768 

361,284 

362,852 

364,473 
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TABLE  6-22  (CONTINUED) 

WCWSU  CONNECTIONS  PROJECTED  (Hlffl,  MEDIUM,  LOW) 
HIGH  PROJECTION 


CUSTC3MER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

Agri/Const. 

”SI? 

^65 

ITS 

"731 

1SS 

Food  Procs. 

296 

329 

365 

382 

399 

417 

Wood,  Paper,  Chem. 

788 

883 

955 

984 

1,013 

1,043 

Petro 

65 

72 

80 

84 

88 

92 

Metal,  Plate,  Clay 

1,091 

1,222 

1,322 

1,362 

1,403 

1,445 

Trans/Coramun. 

1,539 

1,647 

1,724 

1,741 

1,759 

1,776 

Elec/Gas/Steam 

144 

154 

161 

163 

165 

166 

Whole/R^ale,  Misc. 

12,817 

14,355 

15,676 

16,146 

16,630 

17,129 

Cemetery,  Golf,  Park 

3,126 

3,657 

4,199 

4,442 

4,700 

4,972 

MFR  East  (Suburban) 

4,895 

5,752 

6,039 

6,341 

6,658 

6,991 

MFR  West  (Urban) 

19,578 

21,046 

21,257 

21,469 

21,684 

21,901 

LndryA^b/Auto 

2,132 

2,494 

2,864 

3,004 

3,151 

3,306 

Schls/Hosp. 

4,112 

4,811 

5,523 

5,794 

6,078 

6,375 

SFR  East  (Suburban) 

54,483 

64,018 

67,218 

70,579 

74,108 

77,814 

SFR  West  (Urban) 

217,933 

234,278 

236,621 

238,987 

241,377 

243,791 

Misc  (Hyd/^.0ff&0ut) 

5,159 

5,804 

5,978 

6,157 

6,342 

6.532 

TOTAL 

328,774 

361,187 

370,690 

378,355 

386,287 

394,497 

Part  II;  Project  Water  Use  Pet  Connection 

Step  1:  Estimate  base  year  mean  annual  water  use  per  connection 

Mean  annual  water  use  was  determined  from  utility  records  for  each  customer 
class  for  the  period  1976-1980.  The  data  displayed  substantial  annual  fluctuae 
tions  in  all  customer  classes.  The  base  year  (1980)  was  diaracterized  by  summer 
precipitation  about  twice  the  long-term  average,  liierefore,  1980  "as  if"  water 
use  estimates  were  compiled,  based  upon  the  more  nearly  normal  years  of  1978  and 
1979,  and  adjusted  upward  for  growth  in  numbers  of  connections  between  those 
years  and  1980. 

The  mean  monthly  vrater  use  in  1980  for  the  six  months  of  lowest  water  use 
(November  through  April)  was  taken  to  be  equal  to  1980  indoor  water  use,  and  the 
difference  between  mean  monthly  water  use  in  the  six  months  of  highest  water  use 
and  estimated  indoor  water  use  was  taken  to  be  equal  to  1980  mean  monthly  outdoor 
water  use. 

Step  2:  Project  mean  future  water  use 

Water  use  per  employee  in  the  commercial  and  industrial  sectors  was  assixned 
to  remain  constant  throughout  the  projection  period,  for  want  of  information  to 
the  contrary.  However,  water  use  per  residential  connection  was  assumed  to 
increase  as  a  function  of  real  household  income.  The  income  elasticity  of  demand 
has  been  estimated  to  be  as  low  as  0.04  and  as  high  as  1.3.  (91)  After  a  review 
of  research  findings,  0.4  was  selected  as  a  reasonable  approximation. 
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No  change  in  the  marginal  cost  of  water  was  assumed  to  occur.  However,  the 
price  elasticity  of  demand  for  residential  water  use  vas  included  in  the  estimcH 
tion  equations  for  use  in  subsequent  analyses  in  which  water  rate  changes  might 
be  of  interest.  The  estimation  equation  for  each  customer  class,  and  for  both 
indoor  water  use  and  outdoor  vrater  use  in  the  residential  classes,  was  of  the 
form: 


Q  =  A  *  pe  *  yn 

where  Q  -  mean  annual  water  use  per  connection,  P  =  marginal  price  of  water,  Y  = 
mean  real  income  per  household,  e  =  price  elasticity  of  water  demand,  n  =  income 
elasticity  of  demand,  and  A  =  a  constant  term  which  must  be  determined  empiri¬ 
cally.  After  a  review  of  the  extensive  and  varying  literature  on  this  topic, 
expressions  were  selected  based  on  the  price  elasticity  of  water  which  seemed 
consistent  with  findings  for  this  geographical  area  and  which  reflected  the 
theoretically  correct  expectation  that  elasticity  would  increase  as  price 
increased  (most  of  the  literature  reports  single  values  for  elasticities,  em 
analytical  convenience  but  one  which  cannot  be  defended  theoretically) .  The 
price  elasticity  of  demand  was  assumed  to  be  -0.2  -  0.2P  for  indoor  residential 
use  and  -0.6-0.2P  for  outdoor  residential  use.  Both  commercial  and  industrial 
water  uses  were  assumed  to  be  insensitive  to  price  (e  =  0) ,  because  the  literet- 
ture  on  price  response  of  industrial  water  use  is  too  limit^  to  depend  upon. 

The  value  of  the  constcint  term  in  the  prediction  equation  was  then  estimated 
through  substitution,  using  the  baseline  year  data,  ihe  projected  annual  rate  of 
real  income  increase,  as  reported  by  the  Regional  Planning  Agency,  was  0.6 
percent  between  1980  and  1990  and  0.4  percent  between  1990  and  2000.  These 
estimates  were  used  for  all  three  projection  levels,  and  the  1990-2000  projection 
was  assumed  to  apply  to  the  2000-2030  period  as  well. 

Part  Ill:  Project  Average  Annual  Water  Use 

Step  1:  Project  total  mean  annual  water  use  per  customer  class 

Mean  annual  water  use  per  connection  from  Part  II  was  then  multiplied  by  the 
projected  number  of  connections  in  eac^  customer  class  from  Part  I  to  obtain 
projected  mean  annual  water  use  per  class. 

Step  2:  Project  total  mean  annual  system  water  use 

Mean  annual  water  use  was  then  aggregated  across  all  customer  classes  and 
distributed  to  indoor  and  outdoor  use  based  on  analysis  of  winter  (primarily 
indoor  use)  and  summer  (indoor  and  outdoor  use).  Also,  leakage  was  computed  and 
added  to  the  total  to  obtain  projected  total  mean  annual  system  water  use. 
Leakage  was  estimated  by  the  VOfSU  district  to  be  11  percent  historically.  It 
was  assumed  that  leakage  would  grow  in  direct  proportion  to  the  number  of  connec¬ 
tions,  rather  than  in  proportion  to  water  use. 


Tables  6-23  throu^  6-25  present  the  results  of  the  projection  method  for 
average  annual  water  use  (low,  medium  and  high  growth  scenarios) .  Detail  is  also 
presented  on  indoor  and  outdoor  use.  These  projections  represent  the  first  st^ 


in  developing  baseline  projections  in  Stage  2  for  the  WCWSU  area.  The  projec¬ 
tions  in  Tables  6-23  through  6-25  do  not  contain  the  conservation  effects  of  the 
recently  established  retrofit  program  for  drought  reduction  in  water  use  in  the 
VOfSU  area.  In  subsequent  steps,  the  effect  of  current  and  residual  water 
conservation  programs  are  introduced.  Also,  to  conserve  space,  full  detail  of 
total,  and  indoor  and  outdoor  use  is  presented  only  for  the  medium  growth 
scenario. 


TABLE  6-23 

WCWSU  PROJECTIONS  OF  TOTAL  ANNUAL  WATER  USE 
(LOW  PROJECTIONS  PARTIAL  EXISTING  CONSERVATION 
MILLIONS  GALLONS 


CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

Agri/Const. 

250' 

250' 

2357^ 

245.2 

23177 

244.2 

Food  Procs. 

2,451.8 

2,476.3 

2,585.3 

2,657.7 

2,732.1 

2,808.6 

Wood,  Paper,  Chcm. 

1,091.6 

1,140.8 

1,168.2 

1,185.7 

1,203.5 

1,221.5 

Petro 

5,572.2 

5,628.0 

5,875.6 

6,040.1 

6.209.2 

6,383.1 

Metal,  Plate,  Clay 

1,857.2 

1,940.8 

1,987.4 

2,017.2 

2,047.5 

2,078.2 

Trans/Comnun. 

810.9 

802.8 

794.7 

791.6 

788.4 

785.2 

Elec/Gas/Steam 

160.9 

159.3 

157.7 

157.1 

156.5 

155.9 

Whole/Resale,  Misc. 

3,118.3 

3,321.0 

3,487.1 

3,556.8 

3,628.0 

3,700.5 

Cemetery,  Golf,  Park 

2,914.6 

3,322.7 

3,748.0 

3,946.6 

4,155.8 

4,376.1 

MFR  East  (Suburban) 

1,744.8 

1,919.3 

1,921.2 

1,923.1 

1,925.1 

1,927.0 

MFR  West  (Urban) 

6,978.7 

7,292.8 

7,219.8 

7,147.6 

7,076.2 

7,005.4 

Lndry/Lab/Auto 

951.4 

1,084.6 

1,223.5 

1,288.3 

1,356.6 

1,428.5 

Schls/Hosp. 

3,215.5 

3,665.6 

4,134.8 

4,354.0 

4,584.7 

4,827.7 

SFR  East  (Suburban) 

5,161.7 

5,677.8 

5,683.5 

5,689.2 

5,794.9 

5,700.6 

SFR  West  (Urban) 

20,646.9 

21,576.0 

21,360.3 

21,146.7 

20,935.2 

20,725.9 

Misc.  (Hyd/^.Off&Out) 

1,169.1 

1,253.4 

1,247.6 

1,241.8 

1,236.0 

1,230.3 

Leakage 

6,964.0 

7,479.0 

7,509.0 

7,509.0 

7,509.0 

7,509.0 

TOTAL 

65,069.0 

68,991.7 

70,350.1 

70,898.4 

71,484.0 

72,108.3 

Note:  Water  use  data  and  projections  are  truncated  throughout  this  Handbook.  As 
a  result,  totals  may  not  add  exactly. 


TABLE  6-24 

WCWSU  raOJBCTION  OF  TOTAL  ANNUAL  WATER  USE 
(MEDIUM  PROJECTION  PARTIAL  EXISTING  CONSERVATION 
MILLIONS  OF  GALLONS 


TOTAL 

ANNUAL 

CUSTOMER  CLASS 

1980 

1990 

2i 

)00 

2010 

2020 

2030 

Agri/Const. 

a 

275.5 

27577 

2§3:5 

Food  Procs. 

2,451.8 

2,562.1 

2,79( 

f.2 

2,868.3 

2,948.6 

3,031.2 

Wood,  Paper,  Chan. 

1,091.6 

1,162.6 

1,23: 

7.0 

1,271.7 

1,307.3 

1,343.9 

Petro 

5,572.2 

5,823.0 

6,34] 

L.3 

6,518.8 

6,701.3 

6,889.0 

Metal,  Plate,  Clay 

1,857.2 

1,978.0 

2,10^ 

1.6 

2,163.5 

2,224.1 

2,286.3 

Treins/Coninun. 

810.9 

823.9 

84( 

>.9 

853.7 

860.5 

867.4 

Elec/Gas/Steam 

160.9 

163.5 

16i 

5.1 

169.4 

170.8 

172.2 

Whole/Resale,  Misc. 

3,118.3 

3,367.8 

3,62( 

J.4 

3,721.8 

3,826.0 

3,933.1 

Cemetery,  Golf,  Park 

2,914.6 

3,351.8 

3,82: 

7.8 

4,038.3 

4,260.4 

4,494.8 

MFR  East  (Suburban) 

1,744.8 

1,997.8 

2,05' 

5.8 

2,055.8 

2,057.9 

2,059.9 

MFR  West  (Urban) 

6,978.7 

7,397.5 

7,40i 

1.8 

7,412.3 

7,419.7 

7,427.1 

Lndry/Lab/Auto 

951.4 

1,094.1 

1,24S 

).5 

1,318.2 

1,390.7 

1,467.2 

Schls/Hosp. 

3,215.5 

3,697.8 

4,22: 

2.9 

4,455.1 

4,700.2 

4,958.7 

SFR  East  (Suburban) 

5,161.7 

5,910.1 

6,07f 

5.6 

6,081.7 

6,087.8 

6,093.8 

SFR  West  (Urban) 

20,646.9 

21,885.7 

21,90- 

7.6 

21,929.5 

21,951.5 

21,973.4 

Misc.  (Hyd/I4.0ff&0ut) 

1,169.1 

1,297.7 

1,29‘ 

5.0 

1,300.3 

1,301.6 

1,303.0 

Leakage 

6,964.0 

7,479.0 

7,50! 

5.0 

7,509.0 

7,509.0 

7,509.0 

TOTAL 

65,069.0 

70,255.5 

72,93{ 

J.7 

73,943.8 

74,997.8 

76,094.6 

ANNUAL  INDOOR  1 

JSE 

CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

Agri/Const. 

243.1 

Food  Procs. 

2,165.1 

2,262.6 

2,46^ 

1.0 

2,532.9 

2,603.9 

2,676.8 

Wood,  Paper,  Chem. 

1,064.7 

1,133.9 

1,20( 

5.5 

1,240.3 

1,275.0 

1,310.7 

Petro 

5,491.3 

5,738.5 

6,24! 

5.2 

6,424.2 

6,604.0 

6,789.0 

Metal,  Plate,  Clay 

1,704.0 

1,814.8 

1,93( 

J.9 

1,985.0 

2,040.6 

2,097.7 

Trans/Counvoi. 

657.8 

668.3 

68: 

7.0 

692.5 

698.1 

703.6 

Elec/Gas/Steam 

147.5 

149.8 

15i 

1.0 

155.2 

156.5 

157.7 

Whole/Resale,  Misc. 

2,826.9 

3,053.0 

3,28: 

2.0 

3,373.9 

3,468.4 

3,565.5 

Cemetery,  Golf,  Park 

1,123.4 

1,292.0 

1,47! 

5.4 

1,556.6 

1,642.2 

1,732.5 

MFR  East  (Suburban) 

1,563,6 

1,790.3 

1,84( 

5.5 

1,842.3 

1,844.2 

1,846.0 

MFR  West  (Urban) 

6,253.9 

6,629.2 

6,63! 

5.8 

6,642.5 

6,649.1 

6,655.7 

Lndry/Lab/Auto 

900.8 

1,035.9 

1,18: 

5.0 

1,248.1 

1,316.7 

1,389.1 

Schls/Hosp. 

2,510.6 

2,887.2 

3,29' 

7.2 

3,478.5 

3,669.8 

3,871.7 

SFR  East  (Suburban) 

3,811.6 

4,364.3 

4,48( 

5.5 

4,491.0 

4,495.4 

4,499.9 

SFR  West  (Urban) 

15,246.5 

16,161.3 

16,17- 

7.5 

16,193.7 

16,209.9 

16,226.1 

Misc  (Hyd/^.Off&Out) 

1,106.9 

1,228.6 

1,22! 

5.9 

1,231.1 

1,232.3 

1,233.5 

TOTAL 

46,796.6 

50,434.9 

52,53: 

2.4 

53,324.3 

54,146.2 

54,999.4 

•  . 


TABLE  6-24  (a»]TIMUED) 

WOISU  reOJECTION  OF  TOTAL  ANNUAL  WATER  USE 

i 


ANNUAL  OUTDOOR  USE 


CUSTOMER  CLASS 

1980 

1990 

2010 

2020 

2030 

Agri/Const. 

57nr 

TTTF 

50 

41^.8 

Food  E>rocs. 

286.6 

299.5 

326.2 

335.3 

344.7 

354.3 

wood,  Paper,  Chem. 

26.9 

28.7 

30.5 

31.3 

32.2 

33.1 

Petro 

80.9 

84.5 

92.0 

94.6 

97.2 

100.0 

Metal,  Plate,  Clay 

153.2 

163.2 

173.6 

178.5 

183.5 

188.6 

Trans/Commun. 

153.0 

155.5 

159.9 

161.1 

162.4 

163.7 

Elec/Gas/Steam 

13.4 

13.7 

14.0 

14.2 

14.3 

14.4 

Whole/ltesale,  Misc. 

291.4 

314.7 

338.3 

347.8 

357.5 

367.6 

Canetery,  Golf,  Park 

1,791.1 

2,059.8 

2,352.3 

2,481.7 

2,618.2 

2,762.2 

MFR  East  (Suburbein) 

181.2 

291 A 

213.2 

213.5 

213.7 

213.9 

MFR  West  (Urban) 

724.7 

768.2 

769.0 

769.8 

770.5 

771.3 

Lndry/Lab/Auto 

50.6 

58.2 

66.5 

70.1 

74.0 

78.1 

Sdils/Hosp. 

704.8 

810.6 

925.7 

976.6 

1,030.3 

1,087.0 

SFR  East  (Suburban) 

1,350.0 

1,545.8 

1,589.1 

1,590.7 

1,592.3 

1,593.9 

SFR  West  (Urban) 

5,400.3 

5,724.4 

5,730.1 

5,735.8 

5,741.5 

5,747.3 

Misc  (Hyd/M.Off&Out) 

62.2 

69.0 

69.1 

69.2 

69.3 

69.4 

TOTAL 

11,308.3 

12,341.5 

12,889.2 

13,110.4 

13,342.5 

13,586.1 

TABLE 

6-25 

WCWSU  PROJECTION  OF  TOTAL  ANNUAL  WATER  USE 
(HIGH  PROJECTIONS  PARTIAL  EXISTING  CONSERVATION) 
_  MILLIONS  Oe  GALLONS 


TOTAL  ANNUAL  WATER  USE 


CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

Agri/Const. 

300’ 

3073 

3133 

Food  Faroes. 

2,451.8 

2,721.5 

3,026.3 

3,162.5 

3,304.8 

3,453.5 

Wood,  Paper,  Chem. 

1,091.6 

1,222.6 

1,322.9 

1,362.6 

1,403.5 

1,445.6 

Petro 

5,572.2 

6,185.2 

6,877.9 

7,187.5 

7,510.9 

7,848.9 

Metal,  Plate,  Clay 

1,857,2 

2,080.1 

2,250.7 

2,318.2 

2,387.8 

2,459.4 

Trans/Commun. 

810.9 

867.6 

908.4 

917.5 

926.7 

936.0 

Elec/Gas/S  team 

160.9 

172.2 

180.3 

182.1 

183.9 

185.8 

Whole/Resale,  Misc. 

3,118.3 

3,492.5 

3,813.8 

3,928.3 

4,046.1 

4,167.5 

Cemetery,  Golf,  Park 

2,914.6 

3,410.1 

3,914.8 

4,141.9 

4,382.1 

4,636.3 

MFR  East  (Suburban) 

1,744.8 

2,050.2 

2,152.7 

2,260.3 

2,373.3 

2,492.0 

MFR  West  (Urban) 

6,978.7 

7,502.1 

7,577.2 

7,652.9 

7,729.5 

7,806.8 

Lndry/Lab/Auto 

951.4 

1,113,2 

1,277.9 

1,340.5 

1,406.2 

1,475.1 

Schls/Hosp. 

3,215.5 

3,762.1 

4,318.9 

4,530.5 

4,752.5 

4,985.4 

SFR  East  (Suburban) 

5,161.7 

6,065.0 

6,368.2 

6,686.6 

7,021.0 

7,372.0 

SFR  West  (Urban) 

20,646.9 

22,195.4 

22,417.4 

22,641.6 

22,868.0 

23,096.7 

Misc  (Hyd/^.Off&Out) 

1,169.1 

1,314.3 

1,351.7 

1,390.3 

1,430.0 

1,470.9 

Leakage 

6,964.0 

7,479,0 

7,509.0 

7,509.0 

7,509.0 

7,509.0 

TOTAL 

65,069.0 

71,913.1 

75,565.7 

77,515.2 

79,543.6 

81,654.6 

Part  IV:  Proiect  Peak  Daily  Water  Use 


Step  1:  Determine  ratios  of  peak  to  average  water  use 

The  ratio  of  peak  day  demand  to  average  day  outdoor  demand  for  the  system  as 
a  whole  was  estimated  to  be  2.50,  based  upon  reports  from  conmunities  in  similar 
climatic  zones.  It  was  not  projected  to  change  over  the  forecast  period. 

Step  2:  Project  peak  daily  water  use 

Peak  daily  water  use  was  projected  1^  calculating  projected  mean  daily  use 
from  Part  III  and  multiplying  by  the  appropriate  peak/average  ratio  from  Step  1. 
The  results  of  this  procedure  are  presented  in  Tables  6-26  through  6-28.  Details 
are  presented  only  for  the  medium  growth  scenario. 


TABLE  6-26 

VJCWSU  PEAK  DAILY  WATER  USE  (MOD) 

(LOW  PROJECTION  PARTIAL  EXISTING  CONSERVATION 


TOTAL  PEAK  DAILY  USE 


CUSTOMER  CLASS 


Agri/Const. 

Food  Procs. 

Wood,  Paper,  Chem. 
Petro 

Metal,  Plate,  Clay 
Trans/Coramun. 
Elec/Gas/Steam 
Whole/Resale,  Misc. 
Cemetery,  Golf,  Park 
MFR  East  (Suburban) 
MFR  Vfest  (Urban) 
Lndry/Lab/Auto 
Schls/Hosp. 

SFR  East  (Suburban) 
SFR  West  (Urban) 

Misc  (Hyd/^.Off&Out) 

Leakage 

TOTAL 


1980  1990 


TABLE  6-27 

VgCWSU  PEAK  DAILY  WATER  USE  (MCD) 

[MEDIUM  PROJECTION  PARTIAL  EXISTING  CONSERVATION 


PEAK  DAILY  OUTDOOR  USE 


Tables  6-29  and  6-30  present  the  projected  average  annual  eux3  peak  day 
projections  svmnarized  in  millions  of  gallons  per  day  for  the  medium  populati<») 
projection.  These  projections  are  converted  (Tables  6-32,  34,  35)  to  baseline 
estimates  of  future  water  danand  based  on  the  effects  of  the  past  programs  and 
recent  retrofit  program  impacts  for  the  WCMSU  area. 

TABLE  6-29 

SU^t1ARY  WCWSU  AVERAGE  ANiWAL  WATER  DEMAND  FORECAST  (MGD) 

_  (MEDIUM  PROJECTION  PARTIAL  EXISTING  CJONSERVATIO^ 


CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

Agri/Const. 

TtM 

77TF 

7731 

7755 

7755 

7777 

Food  Procs. 

6.717 

7.019 

7.644 

7.858 

8.078 

8.304 

Wood,  Paper,  Chem. 

2.990 

3.185 

3.389 

3.484 

3.581 

3.681 

Petro 

15.266 

15.953 

17.373 

17.859 

18.359 

18.874 

Metal,  Plate,  Clay 

5.088 

5.419 

5.766 

5.927 

6.093 

6.264 

Trans/Coninun. 

2.221 

2.257 

2.320 

2.339 

2.357 

2.376 

Elec/Gas/Steam 

.441 

.448 

.460 

.464 

.468 

.471 

Whole/Resale,  Misc. 

8.543 

9.226 

9.918 

10.196 

10.482 

10.775 

Cemetery,  Golf,  Park 

7.985 

9.183 

10.487 

11.064 

11.672 

12.314 

MFR  East  (Suburban) 

4.780 

5.473 

5.626 

5.632 

5.638 

5.643 

MFR  West  (Urban) 

19.119 

20.267 

20.287 

20.307 

20.327 

20.348 

LndryA-ab/Auto 

2.606 

2.997 

3.423 

3.611 

3.810 

4.019 

Schls/Hosp. 

8.809 

10.131 

11.569 

12.205 

12.877 

13.585 

SFR  East  (Suburban) 

14.141 

16.192 

16.645 

16.602 

16.678 

16.695 

SFR  West  (Urban) 

56.567 

59.961 

60.021 

60.081 

60.141 

60.201 

Misc  (Hyd/M.Off&Out) 

3.203 

3.555 

3.559 

3.562 

3.566 

3.569 

Leakage 

19.079 

20.490 

20. 572 

20.572 

20.572 

20. 572 

TOTAL 

178.271 

192.480 

199.810 

202.585 

205.473 

208.478 

TABLE  6-30 

SUtWARY  WCWSU  PEAK  DAY  WATER  DEMAND  FORECAST  (MGD) 
(MEDIUM  PROJECTION  PARTIAL  EXISTING  CONSERVATION) 


CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

Agri/Const. 

17T52 

iTTT? 

iTITS' 

17T55 

175IT 

iTSSI 

Food  Procs. 

9.913 

10.359 

11.281 

11.597 

11.921 

12.255 

Wood,  Paper,  Chem. 

3.291 

3.505 

3.729 

3.834 

3.941 

4.051 

Petro 

16.168 

16.896 

18.399 

18.915 

19.444 

19.989 

Metal,  Plate,  Clay 

6.797 

7.238 

7.702 

7.917 

8.139 

8.367 

Trans/Cointiun. 

3.928 

3.991 

4.103 

4.136 

4.169 

4.202 

Elec/Gas/Steam 

.591 

.601 

,617 

.622 

.627 

.632 

Whole/Resale,  Misc. 

11.793 

12.736 

13.691 

14.075 

14.469 

14.874 

Cemetery,  Golf,  Park 

27.955 

32.149 

36.714 

38.733 

40.863 

43.111 

MFR  East  (Suburban) 

6.800 

7.786 

8.005 

8.013 

8.021 

8.029 

MFR  West  (Urban) 

27.200 

28.832 

28.861 

28.890 

28.919 

28.948 

Lndry/Lab/Auto 

3.171 

3.647 

4.165 

4.394 

4.635 

4.890 

Schls/Hosp. 

16.668 

19.168 

21.890 

23.094 

24.364 

25.704 

SFR  East  (Suburban) 

29.194 

33.427 

34.363 

34.397 

34.431 

34.466 

SFR  West  (Urban) 

116.776 

123.783 

123.907 

124.031 

124.155 

124.279 

Misc  (Hyd/^.Off&Out) 

3.896 

4.325 

4,330 

4.334 

4.339 

4.343 

TOTAL 

285.270 

309.588 

322.941 

328.183 

333.659 

339.380 

stage  2;  Previously,  a  number  of  water  conservation  measures  were  imple¬ 
mented  in  the  ViCWSU  area,  and  through  the  projection  methods  used  in  the  Stage  1 
analysis,  their  effects  are  included  in  the  projections  presented  in  Tables  6-23 
through  6-30.  The  recent  retrofit  program,  however,  that  was  implemented  during 
the  1977  drought  as  an  intensive  effort  to  reduce  water  use  is  not  included.  The 
program  included  use  of  retrofitting  devices  (low-flow  showerheads  and  displace- 
mait  devices  to  residential  custoners) .  The  impact  of  the  retrofit  program  was 
estimated  based  on  the  substep  techniques  in  sections  6.2  and  6.3  (discussed 
later)  to  produce  baseline  projections  for  testing  the  effects  of  proposed  water 
conservation  measures  considered  in  this  analysis.  The  reduction  fractions, 
coverage  and  annual  rates  of  change  are  provided  in  Table  6-31. 


TABLE  6-31 

WCWSU  PREVIOUS  RETROFIT  PROGRAM 
FRACTION  REDUCTION.  COVERAGE.  AND  ANNUAL  RATIO  OF  CHANGE 


RETROFIT  MEASURE 


Low-flow  Shov^rheads 
Toilet  Displacanent 
Devices 


FRACTIONAL  REDUCTION 


1980  RESIDENTIAL 
COVERAGE 


ANNUAL  RATIO 
OF  CHANGE 


Tables  6-32,  6-33  and  6-34  provide  the  baseline  conditions,  including 
projected  effects  of  all  existing  water  conservation  measures.  These  baseline 
projections  provide  the  basis  (point  of  comparison)  for  the  effectiveness 
analysis  of  possible  additional  conservation  measures  in  Substeps  6.2  through 

6.4. 


TABLE  6-32 

WCWSU  BASELINE  (PROJECTED  FLOWS  WITHOUT  ADDITIONAL  CONSERVATION) 

LOW  WATER  USE  CASE 


AVERAGE  DAILY  FLOW  (MCD) 


CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

Int.  Residential (U) 

58.905 

607850 

607738 

60.277 

Int.  Residential (S) 

14.725 

16.016 

16. 164 

16.217 

16.243 

16.263 

Ext.  Residential (U) 

16.780 

17.535 

17.360 

17.186 

17.014 

16.345 

Ext.  Residential (S ) 

4.194 

4.613 

4.618 

4.622 

4.627 

4.631 

Conmercial 

11.149 

12.069 

12.905 

13.273 

13.655 

14.051 

Industrial 

33.343 

33.969 

35.108 

35.875 

36.661 

37.470 

Public/Inst. 

19.911 

22.484 

24.828 

26.047 

27.237 

28.490 

Unacc.  For 

19.079 

20.617 

20.617 

20.617 

20.617 

20.617 

TOTAL 

178.086 

188.163 

192.348 

194.114 

195.766 

196.993 

TABLE  6-32  (CONTINUED) 

WCWSU  BASELINE  (PROJECTED  FLOWS  WITHOUT  ADDITIONAL  CONSERVATION) 

PEAK  DAILY  FLOW  (MGD) 


CUSTOMER  CLASS 

Int.  Residential  (U) 

1980 

1990 

2000 

2010 

2020 

2030 

110.607 

114.278 

114.069 

113.186 

112.125 

111.022 

Int.  Residential (S) 

27.562 

30.072 

30.351 

30.451 

30.502 

30.536 

Ext.  Residential (U) 

33.367 

34.870 

34.521 

34.176 

33.834 

33.495 

Ext.  Residential (S ) 

8.341 

9.175 

9.184 

9.194 

9.203 

9.213 

Commercial 

14.963 

16.174 

17.265 

17.744 

18.242 

18.755 

Industrial 

41.811 

42.448 

43.794 

44.705 

45.641 

46. 602 

Public/Inst. 

48.519 

55.073 

61.571 

64.596 

67.785 

71.141 

Unacc.  For 

19.079 

20.490 

20.572 

20.572 

20.572 

20.572 

TOTAL 

304.249 

322.580 

331.327 

334.624 

337.904 

341.336 

For  the  analysis  which  follows,  the  WCWSU  customer  classes  were  re-aggregat¬ 
ed  into  the  following  categories  (Table  6-33) . 


TABLE  6-33 

WCWSU;  CUSTOMER  CLASS  CATEGORIES 


INTERIOR  ^SIDENTIAL;  Identifies  urban  (U)  and  suburban  (S)  interior  water  uses 
and  includes  the  interior  protions  of  SFR  and  MFR  use, 

EXTERIOR  ^SIDENTIAL;  Identifies  urban  (U)  and  suburban  (S)  exterior  water  uses 
and  includes  the  exterior  portions  of  SFR  and  MFR  use. 

COMMERCIAL;  Identifies  wholesale  and  retail  business  water  use,  including 
"Whole/Resale,  Misc."  and  "LndryAiab/Auto” ,  which  includes  laundries/laboratories 
and  automobile- related  use  of  water. 

INDUSTRIAL;  Includes  sewer  categories  of  water  users;  "Agri/Const."  (agricul¬ 
ture  and  construction),  "Food  Procs,"  (food  processing),  "Wood,  Paper, 
Chem."  (wood,  paper  and  chemicals),  "Petro"  (petroleum),  "Metal,  Plate,  Clay" 
(metal,  plating,  clay),  "Trans/Ccxmiun."  (transportation  and  communications),  and 
"Elec/Gas/Steam"  (electricity,  gas  and  steam  production) . 

PUBLIC/INSTITUTIONAL;  Identifies  water  use  by  cemeteries,  golf  courses  and  parks 
("Cemetery,  Golf,  Park")  ,  use  for  public  facilities,  including  schools  and 
hospitals  ("Schls/Hosp. ")  and  utility  use  ("Misc.  Hyd/M.  Off  &  Out"),  which 
includes  unmetered,  filtered  water  estimated  for  fire  use,  irrigation  at  utility 
facilities,  flushing  and  washing  facilities  related  to  construction  or  repairs, 
accidental  losses  due  to  main  breaks  or  sheared  fire  hydrants,  and  observed 
leakage  at  reservoirs,  pumping  plants  and  filter  plants. 


UNACCOUNTED  FOR;  Includes  leakage  estimated  at  11  percent. 


TABLE  6-34 

WCWSU  BASELINE  (PROJECTED  FLOWS  WITHOUT  ADDITIONAL  CONSERVATION) 
_ MEDIUM  WATER  USE  CASE _ 


CUSTOMER  CLASS 
Int.  Residential  (U) 
Int.  Residential (S ) 
Ext.  Residential  (U) 
Ext.  Residential (S ) 
Comnercial 
Industrial 
Public/Inst. 

Unacc.  For 
TOTAL 


CUSTOMER  CLASS 
Int.  Residential (U) 
Int.  Residential (S ) 
Ext.  Residential (U) 
Ext.  Residential  (S) 
Comnercial 
Industrial 
Public/Inst. 

Unacc.  For 
TOTAL 


AVERAGE  DAILY  FLOW  (MGD) 


1980 

1990 

2000 

2010 

2020 

2030 

587^ 

617751 

6275S5 

62750? 

627^ 

627555" 

14.725 

16.071 

17.278 

17.336 

17.364 

17.384 

16.780 

17.786 

17.804 

17.822 

17.840 

17.858 

4.194 

4.803 

4.937 

4.942 

4.947 

4.951 

11.149 

12.223 

13.342 

13.807 

14.292 

14.794 

33.343 

35.000 

36.689 

38.688 

39.705 

40.750 

19.911 

22.774 

25.519 

26.735 

28.019 

29.373 

19.079 

20.490 

20.572 

20.572 

20.572 

20.572 

178.086 

191.480 

198.446 

202.411 

205.350 

208.368 

PEAK  DAILY  FLOW  (MGD) 


1980 

1990 

2000 

2010 

2020 

2030 

110750T 

1157515" 

1167?5T 

1177T75 

1177557 

1177705" 

27.562 

31.304 

32.446 

32.551 

32.604 

32.644 

33.367 

35.370 

35.405 

35.441 

35.476 

35.512 

8.341 

9.551 

9.818 

9.828 

9.838 

9.847 

14.963 

16.383 

17.856 

18.468 

19.104 

19.764 

41.811 

43.731 

47.012 

48.219 

49.458 

50.731 

48.519 

55.642 

62.933 

69.161 

69.567 

73.158 

19.079 

20.490 

20.572 

20.572 

20.572 

20.572 

304.249 

328.390 

343.035 

352.021 

354.186 

359.934 

TABLE  6-35 

WCWSU  BASELINE  (PROJECTED  FLOWS  WITHOUT  ADDITIONAL  CONSERVATION) 
_ HIGH  WATER  USE  CASE  _ 


AVERAGE  DAILY  FLOW  (MGD) 


CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

Int.  Residential (U) 

58.905 

627^ 

637755 

64338 

657325 

657550' 

Int.  Residential (S ) 

14.725 

17.107 

18.111 

19.060 

20.026 

21.031 

Ext.  Residential (U) 

16.780 

18.039 

18.218 

18.401 

18.585 

18.771 

Ext.  Residential (S ) 

4.194 

4.928 

5.175 

5.433 

5.706 

5.990 

Comnercial 

11.149 

12.617 

13.949 

14.434 

14.938 

15.458 

Industrial 

33.343 

37.064 

40.271 

42.281 

43.904 

45.595 

Public/Inst. 

19.911 

23.155 

26.166 

27.473 

28.849 

30.294 

Unacc.  For 

19.079 

20.835 

21.189 

21.659 

21.958 

22.353 

TOTAL 

178.086 

196.352 

206.834 

213.279 

219.191 

225.382 

PEAK  DAILY  FLOW  (MGD) 


CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

Int.  Residential (U) 

1107507 

1177555’ 

1197711 

1217T57 

1227175^ 

1237751 

Int.  Residential (S) 

27.562 

32.124 

34.407 

35.791 

37.603 

39.490 

Ext.  Residential  (U) 

33.367 

35.870 

36.230 

36.591 

36.957 

37.327 

Ext.  Residential (S) 

8.341 

9.801 

10.291 

10.805 

11.346 

11.913 

Commercial 

14.963 

16.918 

18.682 

19.324 

19.988 

20.677 

Industrial 

41.811 

46.298 

50.770 

52.659 

54.626 

56.673 

Public/Inst. 

48.519 

56.579 

64.410 

67.792 

71.356 

75.114 

Unacc.  For 

19.079 

20.490 

20.572 

20.572 

20.572 

20.572 

TOTAL 

304.249 

335.639 

355.076 

364.721 

374.924 

385.489 

Substep  6.2  Determine  Fraction  of  Water  Use  Reductions 

The  data  for  determining  the  fraction  of  water  use  reduction  for  the 
proposed  conservation  measures  in  the  WCWSU  area  were  obtained  from  similar 
conservation  programs  in  tlie  same  geographic  area  and  under  similar  circum¬ 
stances,  as  well  as  from  some  field  data  obtained  in  earlier  WCWSU  programs. 
Specific  sources  of  data  have  all  been  taken  from  studies  conducted  within  the 
state  in  which  the  WCWSU  is  located. 

The  fractional  reduction  for  the  retrofit  program  of  low-flow  showerheads 
and  displacement  devices  was  determined  based  upon  the  previous  retrofitting 
program.  During  that  program,  a  combined  fractional  reduction  of  0.084  had  been 
obtained.  Because  there  is  no  interaction  between  these  two  measures,  this 
combined  fractional  reduction  is  the  sum  of  the  fractional  reduction  of  the  two 
individual  measures.  A  study  (92)  including  another  near-by  utility  similar  to 
the  WCWSU  showed  that  savings  from  3  gpro  showerheads  had  fractional  reductions 
90  percent  of  the  fractional  reduction  from  toilets  limited  to  3.5  gallons  per 
flush.  Thus,  the  combined  fractional  reduction  of  0.084  for  the  WCWSU  was 
applied  as  a  fraction  reduction  of  0.04  for  the  low-flow  showerheads  and  a 
fractional  reduction  of  0.044  for  the  toilet  displacanent  devices. 


Tliree  sources  of  fractional  reduction  data  (from  the  VCWSU's  state)  for 
dual-flush  toilets  vgere  evaluated  and  are  shown  in  Table  6-36.  As  with  the 
analyses  for  Levels  1  and  2,  the  individual  studies  used  as  data  sources  were 
evaluated  and  prioritized  as  to  the  degree  of  entasis  to  be  placed  on  each. 
From  the  evaluation  of  these  sources,  a  fractional  reduction  of  0.228  was 
determined  as  appropriate  for  the  VJCWSU. 


TABLE  6-36 

REDUCTION  VALUES  FOR  DUAL  FLUSH-TOILETS 


SOURCE 

REDUCTION 

Calif.  Dept,  of  Water  Resources  (20) 

0.30 

Metcalf  and  Eddy  (25) 

0.258 

Calif.  Water  Resources  Center  (35) 

0.080 

Reduction  Factor  =  0.228 

As  relatively  untried  techniques,  the  consolidation  of  turf  landscaping 
measures  are  infrequently  cited  in  the  literature,  and  data  are  limited.  Thus, 
the  fractional  reduction  factors  to  be  used  were  based  upon  local  programs 
and  experiences  of  nearby  utility  personnel.  This  experience  indicated  that  the 
reduction  fraction  for  the  turf  landscaping  consolidation  measure  within 
multi-family  complexes  would  be  0.30.  Similarly,  the  fractional  reduction  for 
landscaping  and  ground  cover  for  single  family  residences  was  estimated  at  0.50. 

The  VOfSU  has  categorized  its  industrial  customers  into  seven  categories  and 
has  water  use  data  for  each  of  these.  The  industrial  use  categories  include: 
(1)  agricultural  and  construction;  (2)  food  processing;  (3)  wood,  paper,  and 
chemical;  (4)  petroleum;  (5)  metal,  plate,  and  clay;  (6)  transportation  and 
communication;  and  (7)  electric,  gas,  and  steam.  Coranercial  users  are  categoriz¬ 
ed  as:  (1)  vrtiolesale,  retail,  miscellaneous;  and  (2)  laundry,  laboratory,  auto. 
The  proposed  VJCWSU  program  promotes  water  reuse  and  recycling  as  a  water  conser¬ 
vation  measure  among  its  largest  industrial  and  commercial  users  and  among 
smaller  users  where  the  anticipated  reduction  from  this  measure  is  high.  The 
total  number  of  industrial  and  conmercial  connections  are  approximately  20,000, 
so  this  prioritized  effort  appears  aj^ropriate.  Because  the  agricultural/con¬ 
struction  and  electrical  gas/steam  categories  combined  use  only  3.3  percent  of 
the  total,  the  VCWSU  is  not  targeting  these  industries  in  its  effort.  Similarly, 
since  the  wholesale,  retail,  and  miscellaneous  commercial  category  does  not  show 
much  promise  in  terms  of  the  fraction  reduction  that  may  be  achieved,  it  also  is 
not  targeted. 


In  order  to  determine  realistic  tractive. :al  reductions  for  the  industrial 
users,  each  targeted  industrial  category  was  examined  independently.  Fourteen 
sources  of  fractional  reduction  data  for  industries  within  these  categories  were 
identified  and  are  presented  by  category  in  Table  6-37.  Each  study  within  each 
industrial  category  was  evaluated,  and  an  appropriate  fractional  reduction  was 
developed  for  each  category.  These  are  also  provided  in  Table  6-37. 


FOOD  E^iOCESSING  INDUSTRIES 


Tomato  Processing  (20) 

Tomato  Processing  (60) 

Chicken  Processing  (93) 

Reduction  for  Food  Processing 

VgOOD.  PAPER,  CHEMICAL  INDUSTRIES 


Paperboard  (20) 

Papetmill  (60) 

Fiber  Plant  (60) 

Chemical  Conpany  (94) 

Pulp  and  Paper  (95) 

Reduction  for  Wood,  Paper,  Chemical 


REDUCTION  FACTOR 


PETROLEUM  INDUSTRIES 


Reduction  for  Petroleum 
METAL.  PLATE.  CLAY  INDUSTRIES 


Metals  Process  (20) 

Carbon  Black  Process  (20) 

Electroplating  (38) 

Reduction  for  Metal,  Plate,  Clay 

TRANSPORTATION.  COMMUNICATIONS  INDUSTRIES 


Aircraft  Company  (38)  0.30 

Reduction  for  Transportation,  Conmunication  0.30 


TABLE  6-38 

1980  FLOW  FOR  TARGETED  INDUSTRIAL  CATEGORIES 


INDUSTRIAL  CATEGORY  MGD 


Processing 
Wood,  Paper,  Chemical 
Petroleum 
Metal,  Plate,  Clay 
Transportation,  Conmunication 


The  individual  industrial  category  fractional  reductions  were  then  combined 
and  weighted  by  the  quantity  of  water  use  in  each  category  (Table  6-38)  to  derive 
am  overall  fractional  reduction  for  reuse/recycle  to  be  applied  to  the  future 
industrial  water  use  for  these  categories.  The  products  of  flow  and  fractional 
reduction  were  summed  for  all  five  targeted  categories  and  divided  by  the  total 
flow  of  the  five  categories.  This  calculation  is  shown  below  and  results  in  a 
fractional  reduction  for  industrial  reuse  and  recycle  of  0.305. 


Fraction  Reduction  = 


(0.344) (6.7Ma))+(0.310) (3.0)+ (0.069) (15.3)+ (0.961) (5.1)+ (0.300) (2.2) 

6.7+i.0+l5.i+5.1+2.i 


=  0.305 

No  data  sources  were  identified  for  reuse  and  recyle  within  the  coninercial 
categories.  Based  on  discussions  with  the  KCWSU  personnel^  the  sane  fractional 
reduction  determined  for  industrial  recycle/reuse  was  judged  to  be  applicable  for 
the  connercial  laundry,  laboratory,  automobile  sector  as  well. 

The  proposed  restricted  water  use  programs  will  impact  industrial,  commer¬ 
cial,  public,  and  exterior  residential  water  use  categories.  In  examining 
the  available  reduction  data,  a  nearby  application  (8)  of  a  restricted  use 
program  resulted  in  a  fractional  reduction  of  0.25.  Careful  examination  of  this 
program  showed  it  to  be  similar  to  that  proposed  by  the  WCWSU  and  with  a  reason¬ 
ably  comparable  population.  Thus,  the  reduction  fraction  of  0.25  was  used  for 
the  VCNSU  effectiveness  analysis. 

The  second  contingency  measure,  a  50  gpcd  restriction  on  all  residential 
customers  represents  an  upper  limit  total  that  each  residential  customer  can 
use.  It  is  assumed  that  the  W3WSU  goal  of  50  gpcd  is  achieved  on  a  systenn-wide 
basis  and  that  the  number  of  residential  customers  and  quantity  of  use  that 
exceed  this  value  is  offset  by  the  number  of  customers  and  quantity  of  use  that 
remain  under  it.  Thus,  the  total  restricted  residential  flow  with  this  measure 
is  estimated  by  multiplying  the  population  by  50  gpcd.  It  should  be  noted  that 
the  restricted  use  measure  as  it  applies  to  residential  use  and  the  per  capita 
restriction  measure  interact  completely  with  each  other.  That  is,  the  reductions 
made  in  residential  water  use  through  the  restricted  use  measure  are,  in  fact, 
part  of  the  per  capita  day  reduction.  This  interaction  results  in  the  combined 
actual  reduction  during  the  implementation  of  these  contingency  measures  being 
the  larger  of  the  two  individual  reductions.  This  is  shown  with  respect  to 
interactions  in  Substep  6.4 

Substep  6.3  Determine  Coverage 

Local  implementation  conditions  were  evaluated  to  determine  coverage  in 
implementing  the  proposed  water  conservation  program.  The  WCWSU  officials  were 
interviewed  regarding  methods  for  inplementation  of  water  conservation  measures, 
as  well  as  the  level  of  effort,  committment  and  funding.  Social  acceptability 
study  results  of  the  previous  conservation  programs  (Step  4)  were  used  to 
determine  the  likely  response  of  the  individual  sectors  of  the  community  to  the 
implanentation  of  each  of  the  measures.  In  the  case  of  the  industrial  categories 
targeted  for  promotion  of  reuse  and  recycling,  different  coverage  was  applied 
depending  on  the  level  of  effort  the  WG'^U  would  expend  on  each  industrial 
category. 

Unlike  the  Levels  1  and  2  analyses,  the  Level  3  analysis  requires  an 
evaluation  of  the  actual  fraction  of  flow  inpacted  by  the  conservation  measures 
to  be  evaluated,  rather  than  simply  relying  upon  the  fraction  of  users.  This 
necessitates  differentiating  high  volume  users  or  others  who  are  to  be  targeted 


for  particular  emphasis.  This  is  best  illustrated  in  the  determination  of 
coverage  for  the  reuse/recycle  measure  for  industrial  water  use.  Table  6-39 
presents  the  flows  and  nuniter  of  connections  in  1980  for  the  seven  industrial 
categories  in  the  WCHSU  service  area.  It  is  apparent  that  estimates  of  coverage 
based  on  the  nurber  of  connections  rather  than  percentage  of  flow  impacted  can 
lead  to  inaccuracies.  For  exemple,  the  petroleixn  industries  represent  45.8 
percent  of  the  total  industrial  flow  in  1980  but  only  represent  1.4  percent  of 
the  total  number  of  industrial  connections.  Estimating  coverage  for  a  measure 
impacting  petroleum  industries  based  on  the  percentage  of  connections  would 
substantially  underestimate  the  coverage  value. 


TABLE  6-39 

FLOW  AND  OONNECTIONS  FOR  INDUSTRIAL  AND  CiOMMERCIAL  CATEGORIES  (1980) 


FLOW  OONNECTIONS 


INDUSTRIAL  CATBGC»Y 

MCZ) 

PERCENT 

NUMBER 

PERCENT 

Agricultural,  Const. 

0.7 

2.1 

616 

13.6 

Food  Processing 

6.7 

20.1 

296 

6.5 

Wood,  Paper,  Chemical 

3.0 

9.0 

788 

17.4 

Petroleum 

15.3 

45.8 

65 

1.4 

Metal,  Plate,  Clay 

5.1 

15.3 

1,091 

24.0 

Transp.,  Comn. 

2.2 

6.6 

1,531 

33.9 

Electric,  Gas,  Steam 

0.4 

1.2 

144 

3.2 

33.4  4,539 


GOftlERCIAL  CATEGORY 
Wholesale,  Retail,  Misc. 

8.5 

76.6 

12,817 

85.7 

Laundry,  Laboratory,  Auto. 

2.6 

23.4 

2,132 

14.3 

The  WCWSU  plans  to  concentrate  its  efforts  in  promoting  reuse  and  recycle  on 
the  largest  users  and  on  industrial  categories  where  reuse  and  recycle  has  been 
shown  to  be  particularly  effective.  For  this  reason,  it  is  not  targeting  (at 
all)  the  agricultural/construction  and  the  electrical  gas/steam  categories  which 
together,  represent  only  3.3  percent  of  the  total  flow.  The  coverage  factor  for 
these  two  categories  is,  therefore,  zero.  Maximum  effort  is  placed  on  the 
petroleun  users,  however,  since  they  represent  nearly  half  of  the  total  indus¬ 
trial  flow.  Substantial  effort  is  also  placed  on  the  food  processing  and 
woo(Vpapec/cheniical  categories  since  these  flows  can  be  irtpacted  by  a  relatively 
small  nunber  of  industrial  customers.  Because  the  number  of  industrial  customers 
who  would  have  to  adopt  reuse  and  recycle  to  achieve  equivalent  flow  reduction  is 
high  in  the  metal/plate/clay  and  transportation/communication  categories,  these 
industries  received  only  minimal  effort.  Based  on  planned  budgets  (Step  8) ,  it 
is  estimated  that  the  WC^SU  effort  results  in  impact  to  60  percent  of  the 
petroleun  flow,  33  percent  of  the  food  processing  and  wood/paper/chemical 
categories  flow,  and  10  percent  of  the  metal/plate/clay  and  transportation/com¬ 
munications  category  flow.  A  similar  analysis  of  commercial  flows  and  connec¬ 
tions  resulted  in  the  wholesale/retail/miscellaneous  category  not  being  target¬ 
ed.  The  laundry/laboratory/auto  category  was  included  with  33  percent  of  its 
flow  inpacted  by  implementing  recycle  and  reuse. 


The  coverage  of  the  recycle/reuse  measure  for  the  industrial  water  use 
sector  for  future  projections  is  then  the  sum  of  the  products  of  the  individual 
industry  category  coverage  and  the  percentage  of  the  total  industrial  flow  in 
that  category.  Hius,  the  total  industrial  coverage  for  the  reuse/recycle  measure 
is: 

Industrial  Coverage  = 

(0) (.021)+(.33) (.201)+(.33) (.09)+(.6) (.458)+{.10) (.153)+(.10) (.066)+ (0) (.012) 

=  0.393 

Similarly,  the  total  cxMimercial  coverage  for  the  reuse/rec:ycle  measure  is  0.077. 

The  consolidation  of  turf  landscaping  in  multi-family  residential  complexes 
is  a  relatively  untried  measure,  and  estimating  its  coverage  is  difficult.  If 
included  with  the  planning  for  new  construction,  all  new  multi-family  dwellings 
could  incorporate  this  concopt.  Thus,  the  initial  coverage  would  be  zero,  and 
coverage  would  increase  with  time  as  a  function  of  the  rate  of  new  construction. 
This  coverage  is  represented  by 

Coverage  =  1.0  -  1.0 


where  r  =  fractional  rate  of  new  construction  and 
n  =  year  since  the  start  of  the  measure 

Based  upon  the  number  of  connections  projected  for  the  suburban  service  area,  a 
fractional  rate  of  new  construction  of  0.002  was  used  for  all  three  projections. 

Consolidation  of  turf  landscaping  in  existing  multi-family  residencos  is 
much  more  difficult  as  it  represents  a  major  effort.  It  is  assumed  that  only 
about  2.5  percont  of  existing  multi-family  connections  adopt  the  measure  by  1990, 
and  a  maximum  of  5.0  percont  would  implanent  it  by  the  year  2000  and  beyond. 
This  represents  an  initial  coverage  of  0.0134  with  an  annual  ratio  of  change  of 
1.072  until  the  year  2000,  and  a  coverage  of  0.05  with  an  annual  ratio  of  change 
of  1.0  thereafter.  (This  is  equivalent  to  a  coverage  of  .0134  in  1981,  .025  in 
1990,  and  .05  from  2000  on.) 

The  landscaping  and  use  of  drought-tolerant  vegetation  approaches  are  new 
measures  for  which  coverage  is  difficult  to  estimate.  From  discussions  with 
WCWSU  personnel,  and  based  on  the  inducanents  outlined  for  the  measure,  it  is 
assixned  that  by  1990,  50  percent  of  the  newly-constructed  suburban  single  family 
homes  incorporate  this  measure,  and  from  the  year  2000-2030,  90  percrent  of  new 
single  family  construction  incorporates  it.  By  using  the  relationship  for 
coverage  due  to  new  construction  (presented  above  uncier  consolidation  of  turf 
landscaping) ,  coverage  for  newly-constructed  single  family  residences  in  1990 
(r  =  0.002,  n  =  10)  is  0.018  of  the  total,  and  in  2000,  (n  =  20)  is  0.037  of  the 
total.  The  actual  coverage  in  1990  is,  therefore,  50  percont  of  0.018  (or  0.009) 
and  the  coverage  in  2000  is  90  percont  of  0.037  (or  0.033).  From  1980  to  2000, 
this  can  be  accurately  represented  by  using  an  initial  coverage  of  0.0028  with  an 
annual  ratio  of  crhange  of  1.14.  (This  results  in  coverage  of  0.0028  in  1981, 


0.0091  in  1990,  and  0.0337  in  2000.)  Fran  2000  to  2030,  the  coverage  is  repre¬ 
sented  as  a  coverage  of  0.033  in  2000  with  an  annual  ratio  of  change  equal  to  1.0 
plus  the  fractional  rate  of  new  construction  (1.002). 


For  existing  single  family  homes  where  re-landscaping  and  re-planting  are 
difficult,  the  coverage  is  assmed  to  be  0.05  by  1990  and  reaching  euid  sustaining 
a  meuciimin  coverage  of  0.10  by  2000  and  thereafter.  This  was  r^resented  by 
using  an  initial  covercige  of  0.0267  with  an  annual  ratio  of  change  of  1.072  until 
year  2000  (resulting  in  coverages  of  0.0267  in  1981,  0.05  in  1990,  and  0.10  in 
2000)  and  using  a  coverage  of  0.10  with  an  annual  ratio  of  change  of  1.0  there¬ 
after. 


The  coverage  for  the  retrofitted  devices,  low-flow  showerheads  and  toilet 
displacement  devices,  were  derived  from  the  previous  VOfSU  experience  with  these 
devices.  The  earlier  program  achieved  an  initial  coverage  of  0.62  for  the 
showerheads  and  0.65  for  toilet  displacsmmtit  devices.  It  also  was  determined 
that  the  coverage  had  dropped  to  0.43  and  0.42  within  four  years,  vhich  is 
equivalent  to  an  annual  ratio  of  change  of  0.88.  In  implementing  a  new  retrofit 
program,  it  is  ctssumed  that  the  WC^U  achieves  the  same  level  of  coverage  on  that 
portion  of  the  customer  flow  not  already  inpacted  by  the  earlier  progreun. 
(Rananber,  also,  that  the  impact  of  the  earlier  program  is  already  included 
within  the  disaggregated  forecast.)  Thus,  the  initial  coverage  for  low-flow 
showerheads  is  0.62  times  the  remaining  flow  not  covered  by  the  earlier  program, 
or  (0.62) (1-0.43)  =  0.36.  Similarly,  the  toilet  displacement  device  coverage  is 
(0.65) (1-0.42)  =  0.37. 

Since  non-residential  water  use  was  not  included  in  the  earlier  retrofit 
effort,  coverage  in  commercial  and  public  use  categories  reflects  a  first-time 
inplementation.  Based  on  MCWSU  interviews  and  results  of  social  acceptability 
studies,  initial  coverages  of  0.50  for  the  toilet  displacanent  devices  in  the 
commercial  emd  public  categories  and  of  0.20  in  the  public- institutional  catego¬ 
ries  are  assoned. 

The  HCWSU  and  nearby  water  utilities  have  not  had  experience  in  the  inple- 
mentation  of  dual-flush  toilet  mechanisms.  One  source  (9)  has  indicated, 
however,  that  a  moderate  program  could  anticipate  a  coverage  of  0.05  for  this 
measure.  This  coverage  was  applied  to  both  existing  and  new  construction.  No 
change  in  coverage  with  time  is  anticipated. 

During  possible  future  water  emergencies,  the  VOfSU  enforces  the  restricted 
use  measure  on  all  exterior  residential,  commercial,  industrial  and  public/ insti¬ 
tutional  water  users.  Similarly,  the  per  capita  day  restriction  applies  to  all 
residential  use.  Thus,  the  coverage  is  1.0  for  these  measures  within  those  use 
sectors. 

Based  upon  the  coverage  factors  and  changes  with  time  (established  above) 
Table  6-40  presents  the  coverage  for  each  measure  in  1985.  T^se  coverages  are 
used  in  the  evaluation  of  effectiveness  for  that  year  eis  is  demonstrated  later  in 
Sub8t»  6.4. 


TABLE  6-40 

WCWSU  1985  COVERAGE  VALUES 
PERMANENT  AND  CONTINGENCY  MEASURES 


INTERIOR 


EXTERIOR 


Low-flow  Shtdids. 

- 

Displ.  Devices 

0.222 

- 

Dual- flush  Toil. 

0.050 

- 

Reuse/Becycle 
Cons.  Turf 

— 

— 

(existing) * 

Cons.  Turf 

0.018 

(new)* 

Tensiometer 

0.008 

(existing) * 
Drought-Tolerant 

0.035 

(new)* 

- 

0.005 

Restricted  Uses 

- 

1.0 

Per  Capita  Restr. 

(50  gpcd  total  resid.) 

*East/Suburban  service  area  only. 

PUBLIC 
INST. 


Subst 


Analysis  of  Effectiveness  for  the  WCWSU  Area 


In  this  section,  the  effectiveness  of  the  WCWSU  water  conservation  program 
is  estimated.  It  is  based  on  the  disaggregated  demand  forecast,  the  fractional 
redvx^ion,  the  coverage  and  changes  in  coverage  with  time. 

Interactions  between  measures  are  a  factor  when  the  rationing  plan  is 
implemented.  The  interactions  occur  between  the  per  capita  contingency  measures 
and  all  other  measures  within  residential  water  use.  During  severe  drought, 
while  the  other  measures  are  in  effect,  residential  customers  simultaneously  have 
a  50  gallon  per  person  per  day  upper  limit  inposed  upon  them.  With  this  combina¬ 
tion  of  measures,  it  is  anticipated  that  one  of  two  circimstances  occurs.  If  the 
other  measures  result  in  an  effectiveness  that  brings  the  residential  use  below 
the  50  gpod  upper  limit,  no  further  reduction  will  occur.  Conversely,  if  the 
other  measures  result  in  a  reduction  that  does  not  achieve  the  50  gpod  limit, 
further  reductions  occur  until  that  level  is  achieved.  Thus,  the  effectiveness 
that  is  achieved  in  residential  water  use  is  the  larger  effectiveness  of  the  per 
capita  measure  and  the  other  measures.  This  is  a  complete  interaction  of  the  per 
capita  measure  with  the  other  measures  and  is  represented  in  the  effectiveness 
equation  as  an  interaction  factor  of  zero. 

Example  calculations  of  the  effectivaiess  of  the  WCWSU  conservation  program 
are  presented  for  the  residential  water  use  category.  The  calculations  present 
permanent  and  contingency  measures  in  1985  for  the  medium  average  day  water  use 
projection.  Each  of  the  conservation  measures  exc^t  reuse/recycle  impact  the 
residential  water  use.  The  fractional  reduction  for  each  of  the  measures  was 
provided  in  Substep  6.2.  The  coverage  factors  for  each  measure  in  1985  were 
presented  in  Table  6-40.  Ttie  disaggregated  residential  flows  for  suburban  and 


urban  service  eureas  (as  interpolated  between  1980  and  1990)  are  provided  in 
Table  6-41.  In  addition,  the  flow  bases  for  using  (1)  the  consolidation  of  turf 
landscaping  measure  for  multi-family  residential  suburban  water  use,  and  (2)  the 
leuidscape  measure  for  single  family  residential  suburban  water  use  are  respec¬ 
tively  11.8  percent  for  multi-family  residential  (of  the  outdoor  suburban 
residential  flow)  and  88.2  percent  for  single  family  use.  With  these  values,  the 
effectiveness  of  the  individual  measures  are  determined  as  follows: 

MERSURE  FLOW  REACTION  COVERAGE 

Low-Flow  Showerheads  767017  X  d.040  X  “077IS 

Toilet  Displ.  Device  76.017  X  0.044  X  0.222 

Dual-flush  Toilet  76.017  X  0.228  X  0.050 

Turf  Landscaping 

(existing)  (4.498) (0.118)  X  0.300  X  0.018 

Turf  Landscaping 

(new)  (4.498) (0.118)  X  0.300  X  0.008 

Lcindscape 

(existing)  (4.498)  (0.882)  X  0.500  X  0.035 

Landscape  (4.498)  (0.882)  X  0.500  X  0.005 

Restricted  Uses  21.781  X  0.250  X  1.000 

TOTAL  EFFECTIVENESS  WITHOUT  PER  CAPITA  RESTRICTICW 


TABLE  6-41 

WCWSU  1985  INTERPOLATED  RESIDENTIAL  FLOWS 


CATEGORY  FLW  (^) 

Interior  Residential  -  Urban  60.3l9 

Interior  Residential  -  Suburban  15.698 

Exterior  Residential  -  Urban  17.283 

Exterior  Residential  -  Suburban  4.498 

Total  Interior  Residential  76.017 

Total  Exterior  Residential  21.781 

Total  Residential  97.798 


The  total  WCWSU  population  in  1985  is  1,125,000  (Table  6-4,  Estimated)  for 
the  medium  water  use  case.  Thus,  the  maximum  total  residential  water  use  allowed 
by  the  50  gpcd  restriction  is  50  x  1,125,000  or  56.25  mgd.  The  effectiveness  of 
this  measure  is  the  difference  between  the  unrestricted  flow  of  97.798  mgd  and 
the  restricted  flow  of  56.25  mgd.  Thus,  the  effectiveness  of  the  per  capita 
restriction  is  41.598  mgd.  Since  this  is  larger  than  the  effectivaiess  of  the 
combined  other  measures,  it  represents  the  total  residential  effectiveness. 
Mathematically,  as  evaluated  by  the  effectiveness  equation  and  an  interaction 
factor  of  0.0,  this  is  equvalent  to: 

=  41.548  mgd  +  (0)  *  (7.794  mgd)  =  41.548  mgd. 

The  results  of  the  WCWSU  effectiveness  evaluation  for  the  low,  median,  and 
high  water  use  cases  are  presented  for  the  permanent  measures  in  Tables  6-42, 
6-43,  and  6-44,  respectively.  The  overall  impact  is  suntnarized  in  Tables  6-45 


^und  6-46  for  medium  and  high  growth.  The  addition  of  the  contingency  measureF 
is  shown  in  the  low,  mediixn  and  high  water  use  cases  in  Tc±>les  6-47,  6-48  and 
6-49. 


The  effectiveness  of  the  permanent  measures  ranges  from  2-5  percent  (with  the 
industrial  conservation  accounting  for  over  50  percent),  while  the  effectiveness 
during  the  contingency  program  ranges  from  33-36  percent.  This  analysis  indi¬ 
cates  that  current  progrens  for  reducing  water  use  (currently  required  low-flow 
fixtures  in  new  construction,  cxi-going  education  programs,  leak  detection  and 
meter  verification  programs,  low  water-using  appliances,  energy-related  water 
reduction  measures,  as  well  as  other  methods)  and  the  limited  growth  anticipated 
for  the  area  (in  contrast,  in  Levels  1  and  2  future  growth  provides  major 
opportunities  for  water  saving),  have  already  cut  into  the  region's  ability  to 
achieve  additional  water  conservation.  This  analysis  also  indicates  the  signifi¬ 
cant  reduction  that  can  be  achieved  by  rationing. 


TABLE  6-42 

EFFECTIVENESS  OF  CONSERVATION  FOR  WCWSU 
LOW  WATER  USE  CASE 

_ (PERMANENT  MEASURES) _ 


EFFECTIVENESS  OF  AVERAGE  DAILY  FLOW  (MGD) 


CUSTOMER  CIASS 

1981 

1985 

1990 

1995 

2000 

2010 

2020 

2030 

Int.  Residential 

3725r 

2.0^^ 

17T57 

0:^ 

07157 

07T05’ 

07051 

07010 

Ext.  Residential 

0.057 

0.082 

0.127 

0.161 

0.287 

0.290 

0.295 

0.300 

Cannercial 

0.639 

0.513 

0.421 

0.371 

0.348 

0.326 

0.325 

0.331 

Industrial 

4.004 

4.034 

4.072 

4.155 

4.208 

4.300 

4.394 

4.491 

Public/Inst. 

0.835 

0.540 

0.313 

0.180 

0.104 

0.033 

0.011 

0.003 

Unacc.  For 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TOTAL 

8.817 

7.231 

6.089 

5.496 

5.298 

5.057 

5.082 

5.144 

PERCEin' 

4.9 

3.9 

3.2 

2.9 

2.8 

2.6 

2.6 

2.6 

EFFECTIVENESS  OF 

PEAK  DAILY  FLOW 

(MCD) 

CUSTOMER  CLASS 

1981 

1985 

1990 

1995 

2000 

2010 

2020 

2030 

Int.  Residential 

67157 

37171 

27r77 

i:m 

07^ 

0.202 

0.063 

0.020 

Ext.  Residential 

0.114 

0.162 

0.253 

0.369 

0.570 

0.576 

0.587 

0.596 

Connercial 

0.858 

0.687 

0.546 

0.497 

0.466 

0.436 

0.435 

0.442 

Industrial 

5.019 

5.050 

5.088 

5.190 

5.249 

5.359 

5.471 

5.586 

Public/Inst. 

2.036 

1.319 

0.766 

0.444 

0.258 

0.082 

0.027 

0.009 

Unacc.  For 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TOTAL 

14.184 

11.089 

8.843 

7.682 

7.203 

6.655 

6.626 

6.667 

PERCENT 

4.6 

3.5 

2.7 

2.4 

2.2 

2.0 

2.0 

2.0 

TABLE  6-43 

EFFECTIVENESS  OF  C(»4SERVATION  FOR  WCWSU 
MEDIUM  WATER  USE  CASE 
_ (PERMANENT  MEASURES) _ 


EFFECTIVENESS  OF  AVERAGE  DAILY  FLOW  (MGD) 


CUSTOMER  CLASS 

1981 

1985 

1990 

1995 

2000 

2010 

2020 

2030 

Int.  Residential 

37^ 

27^ 

iTTSr 

07?3T 

eZJSi 

07TTT 

0.035 

0.013 

Ext.  Residential 

0.057 

0.083 

0.132 

0.195 

0.306 

0.310 

0.315 

0.320 

Camtercial 

0.640 

0.516 

0.426 

0.381 

0.360 

0.339 

0.340 

0.349 

Industrial 

4.026 

4.101 

4.195 

4.300 

4.398 

4.637 

4.759 

4.884 

Public/Inst. 

0.836 

0.544 

0.317 

0.184 

0.107 

0.034 

0.011 

0.004 

Unacc.  For 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TOTAL 

8.848 

7.329 

6.251 

5.707 

5.535 

5.482 

5.461 

5.568 

PERCENT 

4.9 

4.0 

3.3 

3.0 

2.8 

2.7 

2.7 

2.7 

EFFECTIVENESS  OF 

PEAK  DAILY  FLCW 

(M®) 

CUSTOMER  CLASS 

1981 

1985 

1990 

1995 

2000 

2010 

2020 

2030 

Int.  Residential 

6.175 

37m 

27517 

l75l5 

07^ 

0.210 

070SS' 

0.021 

Ext.  Residential 

0.114 

0.166 

0.263 

0.388 

0.609 

0.617 

0.627 

0.637 

Ccximercial 

0.859 

0.692 

0.571 

0.510 

0.481 

0.454 

0.455 

0.466 

Industrial 

5.035 

5.127 

5.242 

5.479 

5.635 

5.780 

5.928 

6.081 

Public/Inst. 

2.038 

1.327 

0.774 

0.452 

0.263 

0.084 

0.027 

0.009 

Unacc.  For 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TOTAL 

14.221 

11.225 

9.068 

8.044 

7.673 

7.145 

7.103 

7.214 

PERCENT 

4.6 

3.5 

2.8 

2.4 

2.2 

2.1 

2.0 

2.0 

TABLE  6-44 

EFFECTIVENESS  OP  CONSERVATION  FOR  WCWSU 
HIGH  WATER  USE  CASE 

_ (PERMANENT  MEASURES) _ 


EFFECTIVENESS  OF  AVERAGE  DAILY  FLOW  (MGD) 


CUSTOMER  CLASS 
Int.  Residential 

1981 

372^ 

1985 

2301 

1990 

i30r 

1995 

0351 

2000 

0305’ 

2010 

07IT5‘ 

2020 

07035- 

2030 

070T5 

Ext.  Residential 

0.058 

0.085 

0.136 

0.203 

0.321 

0.341 

0.364 

0.388 

Comnercial 

0.643 

0.525 

0.440 

0.394 

0.376 

0.355 

0.356 

0.365 

Industrial 

4.041 

4.220 

4.443 

4.619 

4.827 

5.068 

5.263 

5.465 

Public/Inst. 

0.838 

0.548 

0.322 

0.187 

0.109 

0.035 

0.011 

0.004 

Unacx:.  For 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TOTAL 

8.874 

7.481 

6.542 

6.067 

6.009 

5.917 

6.032 

6.234 

PERCENT 

4.9 

4.0 

3.3 

3.0 

2.9 

2.8 

2.8 

2.8 

EFFECTIVENESS  OF 

PEAK  DAILY  PLOW 

(MGD) 

CUSTOMER  CLASS 
Int.  Residential 

1981 

6TTS7 

1985 

3335' 

1990 

2357 

1995 

1.246 

2000 

07707 

2010 

07757 

2020 

07077 

2030 

07055 

Ext.  Residential 

0.114 

0.168 

0.270 

0.403 

0.639 

0.679 

0.723 

0.771 

Comnercial 

0.862 

0.704 

0.590 

0.528 

0.504 

0.475 

0.476 

0.488 

Industrial 

5.065 

5.281 

5.550 

5.817 

6.086 

6.312 

6.548 

6.793 

Public/Inst. 

2.042 

1.338 

0.787 

0.460 

0.270 

0.086 

0.028 

0.009 

Unacc.  For 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TOTAL 

14.270 

11.440 

9.453 

8.455 

8.205 

7.773 

7.846 

8.083 

PERCENT 

4.6 

3.6 

2.8 

2.5 

2.3 

2.1 

2.1 

2.1 

EFFECTIVENESS  ON  AVERAGE  DAILY  FLOW  (MCZ>) 


CUSTOMER  CLASS 

1980 

1981 

1990 

2000 

2010 

2020 

2030 

Int.  Residential 

73:?30' 

7073?! 

777553 

79751? 

797735’ 

797?4? 

807057 

Ext.  Residential 

20.974 

20.917 

22.457 

22.436 

22.454 

22.472 

22.489 

Comnercial 

11.149 

10.509 

11.797 

12.982 

13.468 

13.952 

14.445 

Industrial 

33.343 

29.317 

30.805 

32.291 

34.051 

34.946 

35.866 

Public/Inst. 

19.911 

19.075 

22.457 

25.412 

26.701 

28.008 

29.369 

Unacc.  For 

19.079 

19.079 

20.490 

20.572 

20. 572 

20.572 

20.572 

TOTAL 

178.086 

169.238 

185.229 

192.912 

196.929 

199.890 

202.798 

EFFECTIVENESS 

ON  PEAK  DAILY  FLOW 

(MGD) 

CUSTOMER  CLASS 

1980 

1981 

1990 

2000 

2010 

2020 

2030 

Int.  Residential 

138.169 

13135T 

145700^ 

148775? 

149771? 

1507X05 

150735? 

Ext.  Residential 

41.708 

41.594 

44.658 

44.614 

44.652 

44.687 

44.722 

Comnercial 

14.963 

14.104 

15.812 

17.375 

18.014 

18.649 

19.298 

Industrial 

41.811 

36.776 

38.489 

41.377 

42.439 

43.530 

44.650 

Public/Inst. 

48.519 

46.481 

54.868 

62.670 

69.077 

69.540 

73.149 

Unacc.  For 

19.079 

19.079 

20.490 

20.572 

20.572 

20.572 

20.572 

TOTAL 

304.249 

290.028 

319.322 

335.362 

344.876 

347.083 

352.720 

Based  on  cxxnparison  of  Tables  6-34  and  6-43. 


TABLE  6-46 

VCWSU  WATER  DEMAND  WITH  E^RMANEtn'  OONSERVATION 
_ HIGH  POPULATION  GROWTH  CASE 


EETT]CTIVENESS  ON  AVERAGE  DAILY  FLOW  (MGD) 


CUSTOMER  CLASS 

1980 

1981 

1990 

2000 

2010 

2020 

2030 

Int.  Residential 

737^ 

7035^ 

78313' 

8l7?S? 

837155' 

857513' 

867555' 

Ext.  Residential 

20.974 

20.916 

22.831 

23.072 

23.493 

23.927 

24.373 

Ccmnercial 

11.149 

10.506 

12.177 

13.573 

14.079 

14.582 

15.093 

Industrial 

33.343 

29.302 

32.621 

35.444 

37.213 

38.641 

40.130 

Public/Inst. 

19.911 

19.073 

22.833 

26.057 

27.438 

28.838 

30.290 

Unacc.  For 

19.079 

19.079 

20.835 

21.189 

21.659 

21.958 

22.353 

TOTAL 

178.086 

169.212 

189.810 

200.825 

207.362 

213.159 

219.148 

EFFECTIVENESS 

ON  PEAK  DAILY  FLOW 

(MGD) 

CUSTOMER  CLASS 

1980 

1981 

1990 

2000 

2010 

2020 

2030 

Int.  Residential 

138aS5’ 

13179§2 

147.426 

153.414 

156.757 

160.008 

163.191 

Ext.  Residential 

41.708 

41.594 

45.401 

45.882 

46.717 

47.580 

48.469 

Comnercial 

14.963 

14.101 

15.590 

18.178 

18.849 

19.512 

20.189 

Industrial 

41.811 

36.746 

40.748 

44.684 

46.347 

48.078 

49.880 

I>ublic/Inst. 

48.519 

46.477 

55.792 

64.140 

67.706 

71.328 

75.105 

Unacc.  For 

19.079 

19.079 

20.490 

20.572 

20.572 

20.572 

20. 572 

TOTAL 

304.249 

289.979 

326.186 

346.871 

356.948 

367.078 

377.406 

Based  on  comparison  of  Tables  6-35  and  6-44. 


EFFECTIVENESS  ON  AVERAGE  DAILY  FLOW  (MCD) 


CUSTOMER  CLASS 

1981 

1985 

1990 

1995 

2000 

2010 

2020 

2030 

Int.  Residential 

41777? 

41335’ 

417353’ 

39353 

41373 

41355 

41775? 

417555 

Cannercial 

3.804 

3.648 

3.592 

3.637 

3.725 

3.798 

3.915 

4.048 

Industrial 

12.424 

12.655 

12.945 

13.269 

13.570 

14.309 

14.685 

15.072 

Public/Inst. 

6.914 

6.517 

6.359 

6.401 

6.587 

6.744 

7.022 

7.348 

Unaoc.  For 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TOTAL 

64.816 

64.368 

64.389 

63.201 

65.456 

66.510 

67.384 

68.297 

36.1 

34.8 

33.6 

32.7 

33.0 

32.9 

33.1 

32.8 

^Annual  Demand 

113.270 

127.091 

132.990 

135.901 

137.966 

140.071 

EFFECTIVENESS  ON  PEAK  DAILY  FLOW  (MGD) 


CUSTOMER  CLASS 

1981 

1985 

1990 

1995 

2000 

2010 

2020 

2030 

Int.  Residential 

777753 

777353 

77.309 

74.222 

777315 

77.561 

77.755 

777183 

Caimercial 

5.105 

4.893 

4.815 

4.870 

4.985 

5.080 

5.233 

5.408 

Industrial 

15.535 

15.819 

16.175 

16.907 

17.388 

17.835 

18.293 

18.764 

Public/Inst. 

16.852 

15.903 

15.536 

15.747 

16.245 

16.690 

17.436 

18.302 

Unaoc.  For 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TOTAL 

115.286 

113.108 

113.835 

111.746 

116.033 

117.166 

118.717 

120.357 

PEHCSMT 

37.6 

36.1 

34.7 

33.5 

33.8 

33.3 

33.5 

33.4 

k)aily  Demand 

188.963 

214.555 

227.002 

234.855 

235.469 

239.577 

^Based  on  Table  6-34 
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TABLE  6-49 

EFFECTIVENESS  OF  OBSERVATION  FOR  WCNSU 
HIOl  WATER  USE  CASE 
(PERMANENT  MEASURES  WITH  CONTINGENCY) 


EFFECTIVENESS  ON  AVERAGE  DAILY  FLOW  (MGD) 


CUSTOMER  CLASS 
Int.  Residential 

1981 

4i77Sr 

1985 

417531 

1990 

427T5r 

1995 

417535 

2000 

427555 

2010 

437555 

2020 

447535 

2030 

457335 

Commercial 

3.818 

3.709 

3.708 

3.766 

3.894 

3.970 

4.092 

4.229 

Industrial 

12.470 

13.021 

13.709 

14.254 

14.895 

15.638 

16.239 

16.864 

Public/Inst. 

6.927 

6.575 

6.465 

6.530 

6.754 

6.930 

7.230 

7.579 

Unacc.  For 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TOTAL 

64.976 

65.247 

66.063 

65.595 

68.202 

70.212 

72.103 

74.104 

PERCENT 

36.1 

34.9 

33.6 

32.9 

33.0 

32.9 

32.9 

32.9 

EFFECTIVENESS  ON  PEAK  DAILY 

FLOW  (MGD) 

CUSTOMER  CLASS 
Int.  Residential 

1981 

773S0‘ 

1985 

787355 

1990 

787555 

1995 
76. 6^0 

2000 

79753T 

2010 

817335’ 

2020 

827535 

2030 

847551 

Commercial 

5.123 

4.976 

4.972 

5.046 

5.215 

5.315 

5.475 

5.657 

Industrial 

15.630 

16.294 

17.124 

17.950 

18.778 

19.477 

20.204 

20.961 

Public/Inst. 

16.884 

16.046 

15.797 

16.041 

16.626 

17.102 

17.884 

18.792 

Unacc.  For 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TOTAL  115.597  115,545  116.482  115.717  120.443  123.142  126.495  130.001 

PERCENT  37.6  36.1  34.7  33.8  33.9  33.8  33.7  33.7 


STEP  7;  Advantageous  Effects  (Indirect) 

The  following  section  provides  a  brief  overview  of  the  effectiveness  of  the 
proposed  water  conservation  program  as  it  affects  the  future  balance  between 
available  water  suE?)ly  and  projected  water  datiand.  Then,  Step  7  analysis  focuses 
on  the  indirect  advantageous  effects  of  eadi  water  conservation  measure  to 
residential,  multi-family,  conmercial,  industrial  and  public/institutional 
water  users,  as  well  as  unaccounted-for  use.  These  impacts  are  frequently 
reduced  costs  indirectly  related  to  water  use  reduction.  In  this  example,  for 
instance,  where  residential  and  industrial  water  uses  are  targeted,  energy 
savings  result  from  reduced  use  of  hot  water  in  houses  and  apartments  and  from 
water  recycling/reuse  process  changes  in  industry  and  conmercial  business.  The 
direct  cost  savings  to  the  WCWSU  water  su^^ly  and  wastewater  systems  that  result 
from  water  conservation  are  addressed  in  Step  9;  Foregone  Supply  Costs. 


Description  of  Conservation  Measures 

Measure!:  (Mi-Retrofit)  requires  the  voluntary  installation  in  existing 

buildings  of  low-flow  showerheads  (3  gpro  or  less)  and  toilet  displacement 
devices,  which  reduce  water  use  to  3.5  gallons  per  flush.  Ilie  retrofit  progrm 
affects  users: 


•i''-  VO 


V.' 


/a 


o  Residential 
o  Conmercial 
o  Public 


6-69 


The  program  is  m^lemented  on  a  one-time  basis.  Kits  of  showerheads  (1  per  kit) , 
toilet  displacanent  bags  (6  1-qt.  bags  per  kit)  and  instructions,  are  packaged 
and  made  avilable  free  to  V07SU  water  customers.  The  program  is  advertised  to 
encourage  installation. 

Measure  2;  (M2-Dual-Flush  Toilets)  requires  the  voluntary  installation  of 
dual- flush  toilets.  The  program  is  designed  to  affect  users: 

o  Residential 
o  Comnercial 
o  Public 

The  use  of  the  dual- flush  toilet  (2-3.5  gallons  per  flush)  is  not  expected  to 
be  extensive,  although  the  design  is  very  similar  to  conventional  toilets,  and 
the  costs  are  the  same  as  a  conventional  toilet.  (38)  As  a  retrofit,  dual- flush 
mechanisms  are  available  at  about  $15.00.  (96) 

Measure  3:  (M3-Recycle/Reuse) .  Water  recycling  and  reuse  (limited  to 

industry  and  commercial  businesses)  r^resents  an  effective  way  to  reduce  water 
supplies  to  industrial  customers  as  well  as  possible  self-supplied  industrial 
water  use  (private  wells) .  Based  on  previous  Step  6  analyses,  the  industries  and 
comnercial  businesses  targeted  are  determined  and  presented  in  Table  6-50. 


TABLE  6-50 

WCWSU  AREA  FIRMS  INVOLVED  IN  WATER  RBCYCLE/REUSE 


COVERAGE  FLOW  CX)NNECTIONS  AFFECTED 

INDUSTRIE  IMPACTED  (%)  TOTAL  CONN.  (#)  AFFECTED  (%)  CONN.  (#) 


wood.  Paper,  Chem. 
Petroleum 

Metal,  Plate,  Clay 
Transp, ,  Cottm. 


COMMERCIAL  BUSINESS 


ry.  Labs,  Auto 

TOTAL 


The  number  of  firms  potentially  involved  (connections)  is  only  65  for 
petroleum  and  over  2,000  for  the  laundry,  labs  and  auto  category.  Based  on  a 
focused  program  on  major  water  users,  first,  and  second  priority  to  the  smaller 
but  significant  users,  the  percent  of  flow  that  is  impacted  fcy  the  proposed 
program  to  encourage  water  reuse  and  recycling  ranges  between  60  percent  and  10 
percent,  reflecting  the  likely  previous  successful  efforts  at  industrial  by  these 
water  users  and  the  limits  of  budget  and  program  potential  to  convince  users  to 
modify  their  systems.  The  final  column  in  Table  6-50  identifies  the  number  of 
connections  that  are  impacted  by  the  program  and  actually  make  water  saving 
changes. 


Measure  4;  (M4-Landscaping) .  Based  (»)  the  significant  anount  of  water  used 
for  residential  exterior  purposes,  it  is  apparent  that  efforts  can  be  successful 
in  reducing  exterior  water  use.  The  proposed  program  represents  interests 
currently  being  explored  by  the  WCWSU  eis  well  as  by  the  state  in  developing  pilot 
projects  to  test  water  use  reduction  possibilities  and  public  acceptance.  The 
proposed  program  effects  exterior  multi-family  and  single  family  water  use, 
primarily  for  new  construction  where  program  incentives  are  directed. 

Based  on  the  assumptions  made  in  St^  6,  the  landscaping  program  affects  new 
multi-family  (MFR)  complexes  with  consolidated  turf  grass  and  single  family  (SFR) 
developments  with  dr  ought- tolerant  landscaping.  The  use  of  tensiometers  is 
planned  for  existing  MFR  use.  Table  6-51  identifies  the  affected  existing  and 
new  developments. 


TABLE  6-51 

SFR  AND  MFR  AFFECTED  BY  LANDSCAPING  MEASURE 


MEASURES  1980 

Consolidated  Turf 

New  MFR  0 

Tensiometers/I rr ig . 
Existing  MFR  0 

Drought-Tolerant  Veg. 

New  SFR  0 

Existing  SFR  0 


1990 

2000 

2010 

2020 

2030 

87 

182 

276 

367 

457 

140 

289 

289 

289 

289 

561 

2,135 

2,174 

2,223 

3,270 

724 

5,448 

5,448 

5,448 

5,448 

Measure  5;  (M5-Contingency) .  During  periods  of  water  shortage,  mandatory 
measures  are  implemented  to  reduce  water  use,  first  for  low  priority  uses  then 
later  for  uses  that  do  not  threaten  the  health  and  safety  of  the  public. 

Conservation  Effects 

Figure  6-6  graphically  presents  the  current  average  daily  water  supply  and 
demand  situation  for  the  V*04SU  service  area.  The  water  supply  situation  was 
described  earlier  in  the  section  on  "Water  Use."  During  the  1970 's,  the  safe 
yield  of  the  system  was  re-evaluated  and  reduced  to  212  rogd  from  325  mgd  in 
1980.  This  revised  1980  safe  yield  is  based  on  the  drought  of  the  late  1970 's 
and  is  expected  to  be  173  mgd  by  2000,  according  to  WCWSU  studies.  The  forecasts 
presented  in  Figure  6-6  indicate  the  effects  of  unconstrained  water  use  and  the 
effects  of  conservation  for  median  and  high  growth  scenarios.  Previously, 
Figure  6-1  presented  WCWSU  projections.  In  2000,  the  utility's  estimated  demand 
was  248  mgd  (about  25  percent  more  than  forecast  here,  even  without  additional 
conservation) .  The  existing  programs  for  conserving  water  implemented  by  the 
state,  as  well  as  by  the  WCWSU  have  had  a  significant  apparent  effect. 


Because  of  ccmtinued  growth  in  water  use  and  the  de-rated  safe  yield,  the 
WCWSU  system  needs  additional  water  svpplies  in  the  future.  'Hie  severe  rationing 
contingency  plan,  however,  can  reduce  demand  sufficiently  to  "get  by"  if  a 
drought  like  that  of  the  late  1970 's  occurs  again. 

Options  for  meeting  future  water  needs  in  the  NCWSU  area  were  discussed 
previously  in  the  section  on  "Water  Resources."  Additional  supplies  are  avail¬ 
able  from  the  "lOCAL-l"  project  (134  mgd)  and  the  Federal  project  "BR-1"  (22.8 
mgd). 


Based  on  unconstrained  water  danand  (medium  growth)  projections,  additional 
water  supply  is  needed  in  1990.  The  BR-1  Federal  project  (22.8  mgd)  could  be 
used,  or  purchases  from  the  LOCAL-1  project  in  1990.  Hie  BR-1  project  would 
meet  the  WCWSU  needs  until  2000  vAien  additional  purchases  are  needed  from 
lOCAL-l  (about  15  n^d) .  This  approach  is  evaluated  in  the  subsequent  analysis, 
and  the  effects  of  water  conservation  on  project  benefits,  costs  cux3  timing  are 
determined. 

In  Figure  6-7,  the  WCWSU  peak  daily  water  use  is  presented  grc^ically.  Hie 
current  potential  constraint  on  the  system's  ability  to  meet  peak  day  needs  is 
the  469  mgd  treatment  system.  Based  on  the  projected  peak  day  water  use,  medium 
and  high  projections,  the  system  is  adequate  throughout  the  planning  period. 
Nearly  100  mgd  of  additional  capacity  is  available  even  under  the  worst  case 
situation. 


Level  3;  Advantageous  Effects 

In  addition  to  the  reduction  in  water  demand,  t^ich  results  fron  inqplanenta- 
tion  of  water-saving  measures,  other  indirect  advantageous  effects  are  also 
produced  for  each  measure  considered.  Table  6-52  summarizes  these  benefits  for 
each  measure,  based  on  a  Federal  discount  rate  of  8-3/8  percent. 


TABLE  6-52 

WCWSU  ADVANTAGEOUS  EFFECTS  (INDIRECT) 
_ PRESENT  VALUE  (1980  $) _ 


MEASURE  1 
Retrofit 


MEASURE  2 
Dual-Flush 


MEASUI^  3 
Recycle/Reuse 


ME^URE  4 
Landscaping 


MEASURE  5 
Contingency 


ENERCT  SAVINGS 
SFR  (and 

equiv.)  $18,556,000 

Ind/Camn.  -  -  $28,500,000  -  $2,588,000 


UTILITY  BILLS 

Watir  T,  683, 000  $739,000 

Sewer  272,000  119,000 


2,312,000 

374,000 


$286,000 

46,000 


CONN.  FEES 
Water 


TOTAL 


$20,511,000  $858,000 


2,337,000 
$31,189,000  $2,669,000 


$2,588,000 


I 


Energy  Sayings;  Measure  1  (Retrofit)  impacts  current  household  energy  use 
for  those  houroholds  and  MFR  equivalent  households  that  install  the  low-flow 
showerheads,  as  well  as  for  institutional  users.  An  approximate  annual  energy 
savings  of  $34.00  per  year  per  household  (1980  $)  was  determined  previously 
(Level  1) . 

Table  6-53  presents  information  used  for  cissessing  the  future  use  of 
Measures  1  and  2.  The  methods  for  determining  future  coverage  were  discussed 
previously  (Level  1,  Substeps  6.3  and  6.4)  and  assume  the  initial  coverage  values 
in  Table  6-53  and  the  annual  ratio  of  change  (.88)  determined  in  this  exeniple 
Substep  6.3. 


TABLE  6-53 

PERCENTAGE  OF  WCWSU  CUSTOMERS  USING  (Ml)  AND  (M2)  MEASURES 
_ COVERAGE  CHANGE  WITH  TIME 


1980  1981  1985 


LOW-^LOW  SHWRHD. 


Ml 


Int.  Res. 

.360 

.320 

.216 

Pub/Inst. 

.200 

.180 

.119 

TOILET  DISPL. 

Ml 

Int.  Res. 

.370 

.325 

.222 

Comn. 

.500 

.440 

.299 

Pub/Inst. 

.200 

.180 

.119 

DUAL-FLUSH 
TOILET  (M2) 


Int.  Res. 

.050 

.050 

.050 

Ccnm. 

.050 

.050 

.050 

Pub/Inst. 

.050 

.050 

.050 

1990 

2000 

2010 

2020 

2030 

.114 

.063 

.032 

.017 

.009 

.005 

.002 

.001 

.000 

.000 

.117 

.033 

.009 

.002 

.000 

.158 

.044 

.012 

.003 

.000 

.063 

.017 

.005 

.001 

.000 

.050 

.050 

.050 

.050 

.050 

.050 

.050 

.050 

.050 

.050 

.050 

.050 

.050 

.050 

.050 

Tckble  6-54  identifies  the  1980  total  WCWSU  customers  (medium  growth)  in  each 
affected  user  category  (Table  6-22)  and,  based  on  the  future  coverage  factors 
(Table  6-53),  estimates  the  number  of  affected  users  (connections)  in  future 


TABLE  6-54 

V4CWSU  ENERGY  SAVINGS  FROM  RETROFIT  SHOWERHEAD  USE 

(1980  $) _ 


740 

489 

95,744 

64,616 

$3,255 

2,196 

Pub/Inst. 
Showerheads  in 
Effect 

Annual  Energy 


*Categoi:y  including  hospitals,  only 


The  annual  energy  savings  (1981)  from  reduced  use  of  hot  water  by  95,000 
SFR,  MFR  and  Pub/Inst,  connections  ranges  from  $3,255  million/year  in  1981,  to 
just  over  $1  milliop/year  in  1990.  By  2020,  only  $19,000  in  energy  savings  are 
still  produced  because  of  the  "die-off”  in  the  program.  The  preseit  value  of 
these  savings  is  $18,556,000. 

The  contingency  plan  also  impacts  on  hot  water  use.  The  rationing  impact  on 
household  water  use  is  33  percent  of  the  1981  water  use  with  water  conservation 
(comparison  of  Tables  6-45  and  6-48).  It  is  assumed  that  this  55  mgd  savings  in 
water  use  produces  at  least  the  same  energy  savings  ($34. 00/year)  estimated  for 
use  of  low-flow  showerheads  in  1981.  The  frequency  of  this  savings  for  a 
year-long  program  is  assvxned  to  be  once  in  10  years.  The  annual  savings  are 
$3,255,000.  The  present  value  of  these  savings  is  $2,588,000. 

Industry  water  recycling  is  inportant  individually  to  firms  where  the  cost 
of  water  supply  and  treatment  are  a  significant  cost  of  business.  In  some 
industries,  however,  despite  high  water  use,  other  high  costs  of  production  mask 
the  water  costs  and,  as  as  result,  priorities  do  not  address  water  use  reduc¬ 
tion.  The  automobile  assembly  industry  is  an  example.  Some  typical  projects 
that  would  cost  in  the  range  of  $2,000  to  $6,000  each  for  the  r^>orted  water 
savings  are  examples:  (97) 


CAPITAL  COST 


Douglas  Aircraft  Company  (38)  (installed  a  direct  reuse 


system  (cooling  water  reused  for  evaporation  loss 
make-up  and  rinse) .  30  percent  Induction. 


ooiaracTiONS 

SFR 

272,416 

r. 

MFR  (Equiv.) 

24,473 

Pub/Inst. 

ME'  '1 

(Equiv.)* 

4,112 

AFFECTED  COINBCTIONS 

$2,000-5,000 


Chemical  Milling  Industry  (38)  (installed  a  system  which 

recycles  scrubber  water.  85  percent  Reduction  (30  mgy  to 

4.5  mgy);  Savings  ($):  $22,000Ai:.  $5,000 

Dow  Chanical  (chlor-alkali  plant)  Pittsburg,  Cft  (96) 

percent  ReductionA^I  Yrs.  NA 

Atlantic  Richfield  Company's  Watson  Refinery,  Carson,  CA, 

(§^) .  20  percent  Reduction/^  Yrs.  NA 

Chevron  USA  (96).  15.5  percent  ReductionA  Yr.  NA 

General  Motors  Assanbly  Division  (97).  (Contemporary  $2,000-5,000 

$50-100)«  for  long-range  efforts) : 

1.  Eliminate  blow-down  of  cooling  towers  by  the  use  of 
electrostatic  water  treatment.  Potential  water 
saving:  3,500  gallons  per  day. 

2.  Reuse  the  over- flow  water  from  the  rinse  stages  of  body 
metal  washers  (rinse  off  oil  and  grease  before  metal 
painting).  Potential  water  savings:  46,000  gallons 
per  day. 

3.  Recycle  water  from  conductivity  transducers  for  deionized 
water.  Potential  water  savings:  10,000  gallons  per  day. 

4.  Recycle  spray  booth  (metal  painting)  water  for  bearing 
water  make-up  at  the  sludge  processes  facility  and  for 
chanical  feed.  Potential  water  savings:  31,000  gallons 
per  year. 

5.  Modify  process  for  detecting  water  leaks  in  auto  bodies. 

Potential  water  savings:  15,000  gallons  per  day. 

6.  Control  autcmatic  rinsing  equipment  during  spaces  between 
cars.  Potential  water  savings;  5,000  gallons  per  day. 

7.  Modify  boiler  blow-down  controls  from  manual  to  .utomatic 
modes.  Potential  water  savings;  11,000  gallons  per  day. 

In  addition,  some  projects  are  more  complex  and  involve  greater  expendi¬ 
ture.  Projects  involving  recycling  of  car  wash  water  (required  by  state  law  in 
this  example)  could  cost  from  50  to  100  thousand  dollars  and  achieve  water 
savings  of  50  to  75  thousand  gallons  per  day. 

Examples  of  other  industrial  water  conservation  efforts  include: 


6-77 


STAR-KIST  POODS  (97) 

Average  Water  Consunption 
Water  Conservation  (Total) 
Percent  Reduction  (Total) 
Cost  to  Iniplentent  (Total) 


27.4  mg/ononth  (mg/n) 
5.7  Tcg/m 
21 

$418,000 


o  Cold  Storage  Ple>nt  (Recycle  water  through  condensers) 
Average  Water  Consumption  1.8  mg/in 

Water  Conservation  1.7  mg/nn 

Cost  to  Inpleinent  $40,000 

o  Modify  can  washers  to  use  hiqh  pressure  hot  water 


Average  Water  Consvxnption 
Water  Conservation 
Cost  to  Implement 


.497  Tcq/m 
$55,000 


le  water  in  retorts  for  final  sterilization 


Average  Water  Consinption 
Water  Conservation  2.75  mg/in 

Cost  to  Inplement  $268,000 

These  examples  indicate  the  significant  water  savings  possible  in  industrial 
water  uses  and  the  range  of  costs  involved.  In  each  case,  the  savings  to 
industry  include  energy  savings. 

For  example,  water  that  is  recycled,  that  was  previously  intentionally 
heated,  has  a  beneficial  heat  content  and  represents  an  energy  savings  to 
industry  if  recycled.  Very  little  information  is  available  on  this  energy 
savings,  although  industry  water  conservation  is  addressed  frequently  in  cited 
literature  (20),  (38),  (96),  (88)  and  (97).  According  to  the  Water  Conservation 
Reference  Manual,  individual  benefits  vary  among  users.  "In  sane  cases,  there 
may  be  significant  reductions  in  energy  used  for  heating  and  punning  water."  (86) 
In  many  cases,  industrial  process  water  is  high  tenperature  water  and  recycling 
2000  F  water  can  save  considerable  energy,  versus  the  55°  f  water  supplied  by  the 
WCWSU  or  fron  self-supplied  private  wells. 

For  this  analysis,  recycled  water  is  assumed  to  have  a  50°  F  heat  content 
that  is  now  recycled  (a  very  conservative  estimate) .  Ihis  is  equivalent  to: 

o  415  Btu/gallon  water. 

o  415  X  106  Btu/tag. 

o  For  1981,  (415  X106  Btu/ing)  *  (4.026  mgd)  *  350  days/year) 

s  58.47  X  10^0  Btu/year  (based  on  Table  6-39  and  an  assumed  350  day 
industrial  work  year) . 


'.vw  t"»j.'  i''  '5  '.^ 

r^ 


o  For  1981  Energy  Saving  (1980  $),  (58.47  x  10^®  Btu/yr)  * 

($4.00/tnBtu)  =  $2.3  million/year  (based  on  $4.00/iiCtu  cx)st  of 
residual  fuel  oil) . 


-  •  •t*  .  •  C 
•  •  •  A  •  * 

•  *  C.*  •  •  I 
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Table  6-55  presents  the  annual  industrial  water  savings  etnd  the  estimated 
energy  savings  per  year.  Based  on  the  analysis  of  existing  industry,  332  firms 
are  assumed  to  participate  in  industrial  recycling  and  reuse  in  the  future 
(connections.  Table  6-50;  water  savings.  Table  6-43) . 


TABLE  6-55 

WCWSU  INDUSTRY  ENERGY  SAVINGS  FROM  RECYCLING 
_ (1980,  MILLION  $) _ 


j>  v\A 


p 


1981 

1985 

1990 

2000 

2010 

2020 

2030 

Water  Savings 

(MGD)  4.026 

4.101 

4.195 

4.398 

4.637 

4.759 

4.884 

Energy  Savings 
($  Million)  $2.3 

2.4 

2.4 

2.5 

2.7 

2.7 

2.8 

In  1981,  this  represents  an  average  annual  energy  savings  of  $7,000  for  each 
firm.  The  present  value  of  these  annual  savings  is  $28,500,000,  based  on  the 
current  Federal  discount  rate  of  8-3/8  percent. 

Utility  Bill  Savings;  In  1980,  operating  revenues  from  sale  of  water  were 
as  follows,  basedf  an  annual  report  data. 


TABLE  6-56 

WCWSU  WATER  SALES  REVENUES  AND  UNIT  PRICES 


1980  ANNUAL  REVENUE 

WATER  USE 
(MGY) 

AVG.  PRICE 
($A000  qal.) 

Residential 

$31,063,000 

34,530 

$  .90 

Coimercial 

6,793,000 

4,069 

1.67 

Industrial 

7,393,000 

12,170 

.60 

Public  &  Other 

4,395,000 

7,267 

.60 

TOTAL 

$49,644,000 

58,036 

.85 

Information  on  water  use  by  user  class  is  fran  Table  6-34  (multiplied  by  365 
days/year) ,  and  the  average  price  was  calculated.  The  effect  of  water  conserva¬ 
tion  on  water  utility  bills  is  the  value  of  the  water  that  is  conserved  ($0.85 
per  1,000  gallons). 


Annual  cost  savings  to  customers  for  1981  and  1982  are  based  on  the  1981 
water  savings  8.848  mgd  (Table  6-43)  and  an  interpolated  savings  of  8.468  mgd  in 
1982,  and  the  averac®  price  of  WCWSU  sold  water  in  1980  ($.85/1000  gallons). 


.• 


ANNUAL  SAVINGS 


TABLE  6-57 
IN  WATER  CHARGES 


MILLION AEAR) 


WATER  BILL  SAVINGS  WASTEWATER  BILL  SAVINGS 

1981  $2,744  $0,435 

1982  2.627  0.435 


These  savings  (about  5  percent  of  total  annual  revenues)  are  assumed  to  have  a 
short  life  expectancy  since  the  WCWSU  is  likely  to  increase  rates  to  make  up  any 
revenue  loss  due  to  conservation  (revenue  loss  adjusted  for  changes  in  operating 
costs).  The  present  value  of  these  savings  in  water  bills  is  $4,769,000. 

Similar  benefits  also  are  short-lived  for  wastewater  bill  reduction  (based 
on  metered  water  use) .  Total  annual  revenues  fron  wastewater  billings  is  29 
percent  ($14,500,000)  of  the  WCWSU  annual  water  revenues  ($49,644,000)  in  1980. 
iTie  wastewater  system  serves  about  625,000  people,  and  the  service  area  is  about 
85  square  miles  (considerably  smaller  than  the  1  million  or  more  population 
served  by  the  water  system) .  The  typical  operating  revenue  per  account  for 
wastewater  service  was  about  $75. 00/year  in  1980.  $435,000  (3  percent  of  annual 
revenue)  is  assumed  saved  in  1981  and  1982  on  annual  wastewater  bills  for  the 
WCWSU  sewer  customers.  The  present  value  of  these  savings  is  $772,000.  The 
water  and  sewer  bill  savings  are  produced  by  each  of  the  permanent  measures.  The 
allocation  of  these  savings  is  distributed  to  each  measure  based  on  the  percent 
effectiveness  of  each  measure,  as  indicated  in  Table  6-58. 


TABLE  C-58 
LEVEL  3  WCWSU 


PERCENT  EFFBCTIVENESS  WATER  USE  REDUCTION  BY  MEASURE 


MEASURE  1 

MEASURE  2 

MEASURE  3 

MEASURE  4 

Retrofit 

Dual-Flush 

Reuse/Recycle 

Landscape 

1981 

35.3 

15.5 

48.5 

0.6 

1985 

26.4 

12.7 

59.7 

1.1 

2000 

5.6 

3.8 

85.1 

5.5 

2020 

0.5 

0.5 

93.3 

5.8 

2030 

0.1 

0.2 

94.0 

5.7 

The  savings  in  water  bills  are  distributed  as  follows:  Measure  1: 
$1,683,000;  Measure  2:  $739,000;  Measure  3:  $2,312,000;  and  Measure  4: 

$286,000.  The  wastewater  bill  savings  are  distributed  to  each  measure  as 
follows:  Measure  1:  $272,000;  Measure  2:  $119,000;  Measure  3:  $374,000;  and 

Measure  4:  $46,000. 

Connection  Fee  Sayings;  In  addition,  the  builders  who  are  installing 
landscaping  water  reduction  measures  in  new  construction  (Table  6-51)  have  been 
Induced  to  participate  in  this  program.  The  assuned  connection  fee  reduction  of 
$200  per  unit  produces  a  benefit  to  builders  (Table  6-59)  over  the  fifty  years. 


TABE£  6-59 

DEVELOPER  (XMNECriOM  FEE  REDUCTION  FOR 
lEW  CONNECTIONS  WITH  lANDSCAPING  MEASURE 


New  Connections 

648 

27317 

27450 

27590 

27727 

Annual  Fee  (Savings) 
(1980  $) 

0 

129,000 

463,000 

490,000 

518,000 

545,000 

Implanentation  costs  are  the  pruneury  diseK3v£mteigeous  effects  of  the  proposed 
program  of  water  conservation  meaisures.  Table  6-60  sumnarizes  the  present  value 
cost  effect  of  the  progrem  for  eadi  measure  and  option,  based  on  a  Federal 
discount  rate  of  8-3/3  percent. 


TABLE  6-60 

DISADVANTAGEOUS  EFFECTS  (INDIRECT) 
PRESENT  VALUE  a980 


MEASURE  1 
Retrofit 


MEASURE  2  MEASURE  3 


MEASURE  4 


MEASURE  5 
Contingency 


MATERIAL  COST 

Kite  $1,171,000 

Fixtures/Equip. * 

Pamphlets  135,000 

Supplies 

Postage  94,500 

Other 


30,000 

15,000 


2,324,000 

50,000 

10,000 

5,000 


204,300 

10,000 

4,000 


SERVICE  PURCHASES 
Media  (TV,  reidio)  45,000 
Newspapers  5,000 

Rentals  1,500 

Consultant 


2,000 


5,000 

150,000 


1,000 


LABOR 
VO«SU 
Speakers 
Sininer  Help 

CONT. (10%)* 

TOTAL  COST 


7,200 

145,000 


8,000  (Op-1)  20,000 

4,000 (Op-1)  5,000 


3,400 


$1,605,100  $67,400 


25,000 

$2,594,000 


1,500 

$220,800 


*Note:  NCWSU  costs  only  are  included  in  the  contingency < 


Substep  8.1;  Implementation  Costs 

Measure  1;  (Retrofit) .  In  St^>s  5  and  7,  the  general  aspects  of  Measure  1, 
as  well  as  the  other  measures  eure  described.  Hie  key  aspects  of  the  program  are: 

o  Kit  with  (1)  showerhead  and  (€)  toilet  displacement  bags, 
available  free  to  HCMSU  customers. 

o  Mailer  to  target  kit  distribution  to  interested  customers 
(without  previous  retrofit  or  low  water-using  fixtures 
already  in  place) . 

o  Promotional  advertising  and  instructions  material. 

o  One-time  effort. 

The  retrofit  devices  are  available  free  to  VOfSU  customers  following 
response  by  customers  to  fill  out  a  mailer  enclosed  with  a  regular  water  bill. 
The  returned  mailers  are  evaluated  by  the  WCWSU  in  targeting  the  retrofit 
program.  Based  on  broad  distribution  of  these  mailers  in  other  areas,  responses 
of  about  30  percent  are  expected.  (98). 

Typically,  more  customers  (including  connercial  and  public  vgater  users) 
install  toilet  displacement  devices  than  low-flow  showerheaids  or  restrictors.  In 
this  analysis,  the  purchased  devices  are  determined  from  the  total  number  of 
customer  connections  in  Table  6-22  and  the  1980  (initial)  coverage  factor  in 
Table  6-53  (note,  in  Table  6-54,  estimates  are  made  of  the  nunber  of  showerhead 
fixtures  in  service  in  1981,  and  subsequaitly,  to  determine  indirect  energy 
benefits) .  Table  6-61  summarizes  the  number  of  devices  required  for  the  retrofit 
kits. 


TABLE  6-61 

WCWSU  RETROFIT  SHOWERHEAD  AND  DISPLACEMENT 


TOTAL 

CONNECTIONS 

LOW-FLOW  SHOWERHEAD 

296,8891 

4,1122 

Int.  Residential 
Pub/Inst. 

TOTAL 

TOILET  DISPLACEMENT 

296,8891 

14,9493 

4,1122 

Int.  Residential 
Comm. 

Pub/Inst. 

TOTAL 

INITIAL 

INSTALLED 

PURCHASED 

COVERAGE 

DEVICES 

DEVICES  (+10%) 

.360 

107,000 

117,700 

.200 

820 

rS77550 

900 

m,m 

.370 

110,000 

121,000 

.500 

7,500 

8,200 

.200 

820 

900 

130,100 

Isvm  SFR  and  MFR. 

^Schools  and  Hospitals,  only. 
3wholesale/Resale/Misc.,  and  LaundryAab/Auto 


In  this  case,  11,500  more  toilet  displacement  devices  are  expected  to  be  used 
than  showerheads.  This  difference,  although  sizeable  in  cost  if  these  shower- 
heads  are  not  installed,  is  not  sufficient  to  make  two  differnt  kinds  of  kits  for 
distribution. 

The  low-flow  showerhead  selected  for  this  program  was  also  used  for  the  ECMD 
retrofit  program  (Level  2).  The  cost  of  this  device  is  $7.00.  The  displacement 
bags  (6  1-qt.  bags)  are  available  to  permit  adjustment  of  flush  volume  and  for 
more  than  one  toilet.  These  displacanent  devices  cost  $.50  for  six  bags.  In 
addition,  promotional  material  describing  the  benefits  of  installing  these 
retrofit  devices,  as  well  as  instructions  for  installation,  are  included  in  a 
plastic  promotional  bag  to  be  distributed  or  hung  on  doorknobs,  the  cost  for 
which  is  $1.50  for  the  volune  anticipated.  Total  cost  of  this  kit  is  $9.00.  For 
130,100  kits,  the  cost  is  $1,171,000. 


TABLt;  6-62 


WCWSU 

KIT  materials 

price/Unit 

QUANTITY 

COST  (1980  $) 

Low-Flow  Showerhead 

$7.00 

130,100 

$910,700 

Displacement  (Toilet  Bags)  .50 

130,100 

65, 100 

LiteratureA’ackage 

1.50 

130,100 

195,200 

TOTAL 

$1,171,000 

The  program  also  includes  a  biH-stuffer/ltailer,  to  be  returned  by  customers 
interested  in  the  program,  and  promotional  material.  This  part  of  the  program  is 
targeted  to  the  likely  areas  for  retrofit.  Previously,  the  VOJSU  has  evaluated 
where  low-flow  fixtures  are  already  required  in  new  construction  and  can,  through 
computer  billing,  direct  these  mailers  to  customers  who  can  use  retrofit  meas¬ 
ures.  A  customer  receives  the  mailer  and  promotional  material  included  with  a 
monthly  water  bill. 

In  Table  6-61,  the  Residential  customers  (296,889),  Commercial  (14,949)  and 
Public/Institutional  (4,112)  represent  the  total  potential  connections  (-15 
percent  excluded,  already  have  low-flow  fixtures),  or  270,000  are  targeted  for 
response. 


TABLE  6-63 

ygcwsu  mailer  materials  (1980  $) _ 

UNIT  COST  TOTAL  COST 

$0.35  $  94,500 

.50  135,000 

$229,500 


Mailer  (type  set  and  postage) 
Pamphlet 


In  eKJdition,  the  program  is  advertised.  Budget  for  media  exposure^  includ¬ 
ing  TV  "spots”,  radio  announcannents  and  newspaper  ads  is  $50,000  (intensively 
used  prior  to  mailer  distribution) .  The  media  campaign  is  maintained  for  about  6 
weeks  during  and  after  distribution  of  the  kits.  The  NCWSU  has  a  large  staff. 
Distribution  of  the  kits  is  coordinated  by  the  full-time  Water  Conservation 
Specialist  (V9CS) .  Kit  packaging  is  also  coordinated  by  the  WCS  using  six  suranner 
help  ($5. 00/hour)  persons  for  6  weeks  ($7,200  total).  Storage  for  the  kits  is 
rented  for  a  three-month  period  at  $500/month  ($1,500  total). 

The  total  cost  of  this  effort  is  $1,605,100,  including  a  10  percent  contin¬ 
gency. 

Measure  2;  (Dual-Flush  Toilets).  Dual-flush  toilets  provide  another 
alternative  for  reducing  water  use  in  residential,  commercial  and  public  water 
use  sectors. 

The  estimated  coverage  factor  (Step  6)  assumes  that  5  percent  of  the  1980 
residential,  comnercial  and  public  (hospital  and  schools)  water  use  sectors 
choose  to  use  this  measure.  This  decision  is  based  on  WC^SU  efforts  to  educate 
builders  and  the  pxiblic  about  the  benefits  of  this  approach. 

The  following  tabulation  of  1980  cannections  for  residential,  cxximercial  and 
public  connections  indicates  seme  of  the  potential  for  new  installations  and 
retrofits. 


TABLE  6-64 

WCWSU  DUAL-FLUSH  1980  CONNECTIONS 


272,416 

24,473 

M 

14,949 

4,112 

TOTAL 

315,950 

) 

15,800 

(Total  number  assumed 

to 

install  dual-flush. 

Assumes 

2,000  connections 
with  dual-flush.) 

retrofit 

TABLE  6-65 

tgCWSU  INCREMENTAL  GROWTH  PER  DECADE 
IN  CONNECTIONS  (NEW  CONSTRUCTION) 
_  MEDIUM  GRJWTH  CASE 


1980 

1990 

2000 

2010 

2020 

2030 

SFR(S) 

0 

7,900 

1,747 

“SI 

“51 

“54 

SFR(U) 

0 

13,076 

231 

231 

232 

231 

MFR(S) 

0 

710 

157 

5 

6 

6 

MFR(U) 

0 

1,175 

20 

21 

21 

21 

corti 

0 

1,345 

1,387 

570 

591 

552 

IND. 

0 

174 

232 

96 

96 

160 

pubanst. 

0 

1,086 

1,181 

523 

552 

582 

MISC. 

0 

567 

6 

6 

6 

5 

TOTAL 

0 

26,033 

4,961 

1,516 

1,568 

1,621 

Between  1980  and  1990,  SFR,  MFR,  Comm,  and  Pub/Inst,  produce  over  25,000  new 
connections.  The  dual-flush  toilet  program  is  assured  to  produce  almost  14,000 
converts  from  the  required  "conventional”  low-flush  toilets. 


This  program  has  capital  costs  (retrofit  dual- flush  units  cost  $15,00,  each 
and  new  units  are  equal  in  price  to  standard  toilets) ,  and  promotional  costs 
necessary  for  getting  developers  and  pluntoers  to  retrofit  with  dual-flush 
units. 


TABLE  6-66 

WCWSU  CAPITAL  COSTS,  DUAL-FLUSH  TOILETS 


Retrofits 

New  Installations 

#  OF 
UNITS 
2,000 
14,000 

COST/UNIT 
(1980  $) 
30,000 

0 

0  & 
COST 
0 
0 

M 

($) 

TOTAL 
COST  ($) 
30,000 

0 

TOTAL  COST 

$30,000 

It  is  assumed  that  the  population  of  plumbers  and  construction  businesses 
that  serve  the  WO/SU  area  is  about  15,000.  This  group  is  fundamental  to  the 
overall  concept  of  water  conservation  in  the  WCWSU  area.  They  are  the  focus  of 
the  promotional  effort  to  convince  the  public  of  the  merits  of  the  dual-flush 
measure.  Technical  materials  are  developed  for  the  businesses,  and  promotional 
material  for  the  public.  Pan^3hlets  are  estimated  to  cost  $15,000,  with  $5,000  in 
postage  and  an  optional  series  of  workshops  with  WCWSU  staff  (extra)  and  speakers 
to  introduce  dual-flush  technology  to  plumbers  and  builders,  an  additional 
$12,000.  With  a  10  percent  contingency,  the  overall  1980  cost  of  Measure  2  is 
$67,410. 

Measure  3;  (Recycle/Reuse)  .  This  cation  provides  an  opportunity  for 
industry  to  save  water  anci  also  future  operation  costs.  For  many  water  recycling 
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projects,  single  pay-back,  interna 1-rate-of-return  or  other  methods  of  determin¬ 
ing  the  potential  profitability  of  proposals  indicate  very  attractive  projects. 
Experience  with  industry,  however,  indicates  that  many  opportunities  are  over¬ 
looked  in  the  producing  product.  Old  habits  are  hard  to  break,  and  economic 
recessions  (capital  shortage)  have  caused  industry  to  miss  many  (^)portunities  for 
projects  that  represent  returns  on  investment  in  excess  of  30  percent  (a  reason¬ 
able  hurdle  rate  used  by  many  industries  in  making  decisions  for  in-plant  invest¬ 
ments)  .  This  measure  focuses  on  convincing  industry  of  the  opportunity  for  water 
recycling.  In  Step  7,  many  examples  are  presented.  Bach  situation  is  unique, 
however,  the  costs  are  frequeny  low  for  initiating  significant  in-plant  water 
savings,  and  energy  benefits  and  reduced  water  bills  quickly  off-set  the  invest¬ 
ment  costs. 

Capital  costs  are  assumed  to  average  $7,000  per  recycling  project  (1980  $) , 
based  on  the  analysis  in  Step  7  (which  indicated  that  many,  typical  recycling 
project  costs  range  from  $2,000-6,000  with  some  costs  in  the  $30,000  to  $150,000 
range),  and  annual  eiergy-related  savings  alone  are  about  $7,000  per  firm  (an 
average  payback  of  one  year) .  In  Table  6-50,  332  industries  (9  percent  of  the 
1980  industry  total)  were  identified  that  undertook  a  water  recycling  project. 
The  total  capital  and  installation  cosv  of  industrial  recycling  projects  is 
$2,324,000. 

The  operation  and  maintenance  costs  of  these  projects  vary.  Frequently, 
recycled  water  has  to  be  treated,  as  well  as  ptnped.  These  same  requiranents, 
however,  are  often  imposed  on  industries  for  once- through  water  use  (where 
pre-treatment  of  wastewater  is  required).  As  a  result,  the  incratental  operation 
and  naintenance  costs  of  recycling  (treatment  and  pumping)  are  assumed  to  be 
zero. 

Alerting  and  educating  industry  to  the  opportunities  of  water  recycling  are 
the  major  factors  in  achieving  a  successful  program.  Literature  is  again 
developed  as  a  vehicle  for  informing  industry  of  the  benefits,  and  a  series  of 
conferences  is  undertaken  to  present  successful  case  studies  and  expert  advice. 


It  is  assumed  that  the  WCWSU  acquires  the  services  of  a  consulting  firm  to 
develop  a  report;  Manual  for  Industrial  Water  Recycling  and  Reuse;  Engineering, 
Benefits  and  Costs.  This  report  provides  instructions  for  identifying  ^e  likely 
opportunitir'^;  for  water  recycling  in  various  types  of  industries  and  case  studies 
describing  successful  recycling  efforts.  The  r^)ort  then  serves  as  the  vehicle 
for  several  conferences  involving  industry  speakers  to  present  their  cases,  and 
the  consultant  to  provide  the  overview,  technical  and  econcxnic  continuity  with 
their  report  effort. 

The  costs  of  this  part  of  the  Measure  3  program  are; 

Consultant  $150,000  (with  report) 

Pamphlets  50,000 
Supplies  10,000 
Posteige  5,000 


The  cxxisultant  budget  of  $150,000  involves  a  state-wide  effort  to  identify  a 
broad  range  of  industry  water  recycling  projects  and  to  develop  a  manual  with 
case  studies  that  can  benefit  other  industrial  water  users  in  their  own  water 
reuse  projects.  Pannphlets  ($50,000)  are  developed  by  the  MCWSU,  and  the  consult¬ 
ant  report  is  reproduced  for  distribution  ($10,000).  Postage  and  media  efforts 
are  assimed  to  be  $5,000  each. 

Other  costs  are  also  anticipated.  Expenses  ($5,000)  for  some  of  the 
speedcers  (assuned  to  provide  the  time  free)  and  additional  VOfSU  staff  efforts 
($20,000)  are  budgeted. 

The  total  1980  cost  of  this  measure  with  a  10  percent  contingency  on  WCWSU 
costs  is  $2,594,000. 

Meeisure  4;  (Landscaping) .  The  text  in  Steps  5  and  7  describes  the  signifi¬ 
cant  exterior  water  use  in  the  WCWSU  area  and  the  conservation  opprtunities  for  a 
progresn  to  reduce  lawn  irrigation  for  residential  and  multi-family  water  users. 
The  approach  includes  methods  for  new  construction  and  retrofits  for  existing 
develcpment. 

As  is  the  case  in  Measures  1-3,  education  of  the  public,  builders  and 
plunbers  is  a  fundamental  part  of  a  successful  program  to  reduce  exterior  water 
use.  In  Table  4-51,  the  number  of  SFR  and  MFR  connections  affected  by  landscap¬ 
ing  water  conservation  measures  was  identified.  This  level  of  effort  was,  in 
part,  produced  by  the  incentive  of  reduced  connection  fees  (assumed  to  be 
$200/unit)  and  the  ojportunity  for  reduced  water  bills  to  the  customers  who  use 
the  landscape  water  use  reduction  measures. 

The  costs  for  new  construction  (MFR  and  SFR)  of  using  consolidated  turf  for 
more  efficient  irrigation  and  drought-tolerant  (indigenous)  vegetation  are 
assumed  to  be  equal  to  those  for  conventional  landscape  (in  fact,  because  the 
square  footage  of  turf  area  j  ?  reduced,  the  costs  of  Measure  4  for  new  construc¬ 
tion  could  be  less) .  (86) 

Costs  for  retrofitting  existing  lawns  (assumed  to  be  undertaken  by  residents 
and  multi-family  project  owners  who  already  have  existing  irrigation  systems)  are 
minimal.  In  these  situations,  irrigation  systems  over-water  lawiis.  If  properly 
controlled  with  tensiometers  (to  determine  soil  moisture),  water  use  can  be 
significantly  reduced.  Tensiometers  cost  from  $15-$30  each.  (38)  Installed, 
these  units  are  assuned  to  cost  $30-$60  each. 

The  California  experiments  (ie.,  reference,  64)  with  tensiometers  indicate 
"The  condition  of  the  turf  was  no  "different  than  the  areas  without  tensiometers" 
(controlled  by  conventional- timed  irrigation  system) ,  and  50  percent  to  60 
percent  reductions  in  lawn  irrigation  water  use  was  reported.  These  experiments 
also  indicated  that  it  was  not  necessary  to  install  tensiometers  at  each  valve 
and  "only  a  few"  are  required  for  the  test  (6-1/2  acre)  area. 

Two  tensiometers  ($120.00)  are  assumed  for  each  MFR  (existing)  in  Table 
6-51.  The  annual  costs  are: 


TABLE  6-67 

EXISTING  MFR  TENSIOMETER  ANNUAL  COSTS  (1980  $) 


1980  1990  2000  2010  2010  2030 

Tensiometer 

installation  0  16,800  34,680  34,680  34,680  34,680 


The  present  value  of  these  1980  costs  is  $204,300. 

The  WCWSU  has  developed  three  low  water-using  landscape  danonstration 
projects  (designed  at  $1,400  each)  and  landscaped  by  a  contractor  for  a  total  of 
$17,400  for  the  three  projects.  These  retrofit  projects  provide  a  guide  on 
possible  costs,  if  a  modified  landscape  were  installed  and  a  conventional 
landscape  were  removed.  This  measure  does  not  attanpt  to  persuade  residential 
custoners  to  undertake  this  conversion  unless  they  are  already  in  the  market  to 
make  landscaping  changes.  As  a  result,  the  resident  would  incur  these  costs  for 
a  conventional  or  modified  low  water-using  landscape  (about  $7,000  per  SFR 
landscape) ,  and  the  incremental  cost  of  the  measure  is  zero. 

Other  costs  associated  with  inplementing  Measure  4  involve  promotion  and 
eidvertising.  The  W2WSU  makes  a  one-time  effort  to  influence  landscapers  and 
developers  and  to  announce  the  connection  fee  incentive  system.  Costs  of 
pamphlets  are  estimated  at  $10,000,  and  distribution  to  landscape  architects  and 
developers  is  $4,000  for  postage.  Newspaper  announcements  cost  an  additional 
$1,000.  The  total  cost  of  this  measure  is  $220,800,  with  contingency. 

Measure  5;  (Contingency).  The  effective  implementation  of  contingency 
plans  to  reduce  water  consumption  (restrictions  and  rationing)  during  emergency 
depends  primarily  on: 

1.  Information  about  the  program  and  the  intent  of  officials  to 
enforce  it. 

2.  Perception  of  customers  that  the  program  is  needed,  and  all 
customers  are  treated  fairly. 

3.  Feedback  to  the  customers  that  their  effort  is  effective. 

The  potential  additional  costs  associated  with  Measure  5  involve  the  use  of  the 
media.  This  is  assvined  to  be  as  a  free  public  service  since  the  water  shortage 
is  apparent  to  everyone. 

VOfSU  staff  assignments  are  assumed  to  change  from  normal  activities  during 
this  period  of  onergency;  however,  this  is  an  expected  role  for  these  personnel. 


Measure  2:  Dual-Flush  Toilets 

No  other  disadvantageous  effects  are  anticipated. 

Measure  3;  Recycle/Reuse  (Industrial/Comnercial  Water) 

No  other  disadvantageous  effects  are  anticipated. 

Measure  4:  Landscaping 

No  other  disadvantageous  effects  are  anticipated. 

Measure  5:  Contingency 

Losses  of  residential  and  multi-family  complex  turf, 
gardens  and  plantings  are  expected  with  the  50  gallon 
per  capita  per  day  rationing  program. 

In  Step  4,  the  mean  cost  to  restore  lost  landscaping 
from  the  1976-1977  drought  for  54  percent  of  the  VJCWSU  residen¬ 
tial  customers  was  $507.  Forty  percent  of  those  replaced  with 
drought- tolerant  landscaping.  Additional  (one  year)  residen¬ 
tial  costs  (losses)  from  future  drought  are  estimated  at 
nearly  $30  million,  based  on  assumed  impact  to  20  percent  of 
1980  SFR  urban  connections  (55,000,  Table  6-22)  (reduced  as  a 
result  of  landscape  modifications  since  the  1976-1977  drought 
and  from  this  program)  and,  $540  average  SFR  loss  (inflated 
$507  loss  from  1979  to  1980  at  7  percent) .  These  losses  are 
often  accepted  as  part  of  a  rationing  program  in  lieu  of  even 
higher  assumed  costs  associated  with  restricted  uses  to  other 
water-using  sectors  (ie.,  industry  and  commercial  business). 

STEP  9;  Foregone  Supply  Costs 

Advantageous  effects  associated  with  future  operations  of  water  supply  and 
wastewater  facilities  at  the  local  level,  and  water  supply  systans  at  the  Federal 
level  may  be  produced  by  the  proposed  water  conservation  measures.  Advantageous 
effects  consist  mostly  of  foregone  costs  of  supplying  water  and  wastewater 
services.  Other  effects  may  be  external  costs  or  opportunity  costs  that  are 
reduced  as  well.  The  analysis  that  follows  identifies  the  costs  associated  with 
future  plans  at  the  local  and  Federal  levels  and  identifies  and  quantifies  the 
cost  reductions  that  are  associated  with  the  water  conservation  program  for  the 
WCWSU  area.  This  section  has  five  Substeps: 

Substep  9.1  Local  Water  Supply  and  Wastewater  Plans 

Substep  9.2  Federal  Water  Supply  Plans 

Substep  9.3  Non-Federal  (regional)  Plans 

Substep  9.4  External  Opportunity  Costs 

Substep  9.5  Sumary  Foregone  Supply  Costs 

Previously,  in  Figures  6-6  and  6-7,  the  water  supply  needs  of  the  WCWSU  area 
were  graphically  presented.  The  effect  of  the  proposed  water  conservation 
programs  is  to  shift  the  timing  (delay)  of  the  necessary  investments  and  other 
costs  and  to  reduce  the  quantities  of  energy  and  chanicals  needed  for  the  smaller 
quantity  of  water  (vs,  baseline  conditions)  supplied.  The  differential  (reduced) 
present  value  of  projects  that  are  delayed  is  one  estimate  of  benefit  of  water 


conservation.  T2ible  6-58  provides  calculated  estimates  of  the  percent  effec¬ 
tiveness  of  each  measure  over  the  fifty  years  and  provides  a  key  tool  in  allocat¬ 
ing  the  cost  savings  to  each  measure. 


Substep  9.1;  Local  Water  Supply  and  Waterwater  Plans  Incremgital  Supply 
Costs 


Water  Supply;  Water  supply  system  operating  costs  are  reduced  by  water 
conser vat i on  ( less  water  is  treated  and  pun^sed  to  customers) .  Table  6-68 
presents  the  operating  costs  of  the  WCWSU  over  the  years  1976  to  1981.  The  years 
1976  through  1978  show  drought  and  inmediate  post-drought  expenses  and  then 
normalization  in  the  subsequent  years.  The  experience  with  drought  indicates 
that  transmission  and  storage  expenditures  increased,  as  may  have  been  the  case 
with  treatment  costs,  and  the  sources  of  supply  and  power  generation  costs 
declined  as  hydropower  generation  dropped  off. 


TABLE  6-68 

WCWSU  WATER  SYSTEM  OPERATING  EXPENDITURES 
_ CURRENT  DOLLARS  ($000) _ 


EXPENSES 

1976 

1977 

1978 

1979 

1980 

1981 

Power  Generation 

TSs 

~IS0 

140 

~TU 

Source  of  Supply 

552 

616 

1,254 

551 

775 

901 

Trans. /Storage 

1,852 

2,653 

2,160 

1,572 

1,827 

2,957 

Rec.  Area  (net) 

414 

466 

525 

327 

341 

399 

Treatment 

1,598 

1,998 

2,514 

2,207 

2,753 

2,847 

Distribution 

6,207 

7,120 

7,396 

7,608 

8,908 

11,467 

Customers 

1,908 

2,190 

2,377 

2,204 

2,656 

2,857 

Administration 

6,410 

7,345 

7,183 

6,696 

7,642 

8,884 

Depreciation 

8,218 

8,562 

8,864 

9.101 

9,267 

9,827 

Temp.  Drought  Fac. 

• 

1,325 

91 

• 

TOTAL  EXPENSES 

27,344 

31,110 

33,738 

30,553 

34,418 

40,413 

However,  a  water  conservation  program  produces  changes  in  expenses  that  are 
anticipated  (planned  for),  and  certain  costs  decline  and  benefit  the  utility. 

With  1980  expenses  as  a  representative  normal  year  and  the  categories: 
Source  of  Supply  ($775,000),  Transmission  and  Storage  ($1,827,000)  and  Treatmait 
($2,753,000)  considered  as  variable  cost  budget  categories,  the  unit  variable 
cost  of  producing  water  is  $0,082/1,000  gallons,  based  on  1980  produced  water 
(178.086  mgd.  Table  6-34). 

Based  on  the  water  savings  for  the  medium  growth  scenario  with  permanent 
water  conservation  measures  (Table  6-43) ,  the  percentage  effect  by  measure  (Table 
6-58),  and  the  unit  price  of  producing  water  ($.082/1,000  gallons),  the  annual 
savings  in  production  and  water  purchase  costs  are  projected  for  each  measure. 
For  example,  in  1981  for  Measure  1  (8.848  mgd)  *  ($.082)  *  (365  days  per  year)  * 
(.353  Table  6-58,  Measure  1)  =  $93,600  (annual  savings  from  Measure  1  in  WS;* ) . 
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Table  6-69  presents  the  annual  savings  for  each  measure  for  selected  years. 
Aie  present  value  of  operations  cost  savings  for  each  measure  is:  Measure  1 
(Retrofit):  $521,000;  Measure  2  (Dual-Flush  Toilet):  $250,000;  Measure  3 
(Recycle/Reuse):  $1,589,000;  Measure  4  (Landscaping):  $57,000.  The  overall 
benefit  is  $2,417,000. 


TABLE  6-69 

FUTURE  VgCWSU  HATER  SUPPLY  OPERATIONS  SAVINGS 
FOREGONE  SUPPLY  COSTS 
1981  -  2030  (1980  $ 


TOTAL  REDUCTION  ANNUAL  SAVINGS  IN  SUPPLY 

IN  WATER  DEMAND  _ OPERATIONS  COSTS  ($) 


(MGD) 

M-1 

M-2 

M-3 

M-4 

TOTAL 

1981 

8.848 

93,600 

41,100 

128,500 

1,600 

264,800 

1985 

7.329 

57,900 

27,900 

131,100 

2,400 

219,300 

2000 

5.535 

9,200 

6,300 

140,900 

9,100 

165,600 

2020 

5.461 

800 

800 

152,400 

9,400 

163,400 

2030 

5.568 

200 

300 

156,600 

9,500 

166,600 

The  contingency  plan  also  produces  water  use  reductions  that  imply  savings 
in  energy  use  aixi  chanicals,  but  Table  6-58  indicates  that  the  VO^U  Ixxiget  may 
have  increased  slightly  during  the  drought  of  1977  and  subsequently  in  1978. 
Note  the  drop  in  expenditures  in  1979.  The  net  effect  is  assumed  to  be  zero. 

Benefits  of  water  conservation  are  also  available  fron  reducing  peak  daily 
water  use.  Additional  benefits  are  determined  in  the  same  manner  as  above,  based 
on  Tables  6-34  (Peak  Daily  Flow)  and  6-43  (Effectiveness  of  Peak  Daily  Flow) . 
The  additional  benefits  (above  those  determined  for  average  daily  water  use)  are 
attributed  to  reductions  in  peak  daily  flow  based  on  the  nixnber  of  days  per  year 
the  peak  day  use  is  achieved. 

This  analysis  of  peak  daily  benefits  frcm  reduced  operations  is  based  on  the 
difference  in  peak  and  average  day  flows  in  Table  6-43.  These  differences  are 
sutimarized  in  Table  6-70,  "Water  Reduction". 


TABLE  6-70 

FUTURE  WCWSU  WATER  SUPPLY  OPERATIONS  SAVINGS 
PEAK  DAILY  FOREGONE  SUPPLY  COSTS 
_ 1981  -  2030  (1980  $) _ 


WATER  REDUCTION  ANNUAL  SAVINGS  IN  SUPPLY  OPERATIONS  COSTS 


M-1 

M-i 

M-3 

M-4 

TOTAL 

1981 

5.373 

4,600 

2,000 

6,400 

100 

$13,200 

1985 

3.896 

2,500 

1,200 

5,700 

100 

9,500 

2000 

2.138 

300 

200 

4,500 

300 

5,300 

2020 

1.642 

- 

- 

3,700 

300 

4,000 

2030 

1.646 

— 

— 

3,700 

300 

4,000 

For  exan^e,  in  1981  (Table  6-43)  Peak  Daily  Use  (14.221  mgd)  -  Average  Daily  Use 
(8.848  in^)  >  5.373  m^.  Annual  savings  are  bas^  on  $.981/1,299  gallons  (unit 


costs) ,  and  30  days  per  year  (assumed  of  days  pezdc  use  is  achieved) .  Ihe 
benefits  are  distributed  to  eadi  mezisure  based  on  Table  6-58.  The  benefits  of 
conservation  on  reducing  peak  daily  water  use  (on  utility  (^rations)  are  Measure 
1:  $20,000;  Measure  2:  $11,000;  Measure  3:  $62,000;  euid  Measure  4:  $2,000. 

t^te>Bter;  Wastewater  collection  and  treatment  are  provided  by  the  NCWSU 
and  id  other  districts  in  the  area.  Eight  of  the  eleven  districts  provide 
wastewater  treatmoit.  Although  conservation-induced  wastewater  flow  reduction 
can  provide  baiefits  to  operation  and  capital  costs  of  wastewater  collection  and 
treatment  systems,  the  NCWSU  system,  as  well  as  the  other  10,  experience  signifi¬ 
cant  infiltration  and  inflow  (I&I)  problems.  According  to  a  NCWSU  report, 
"neeurly  25  percent  of  the  wastewater  treatment  at  the  water  pollution  control 
plant  in  a  typical  year  is  I&I.  ibis  amounts  to  seven  billion  extra  gallons  to 
process  at  a  cost  of  $1.7  million." 

In  1981,  total  water  reduction  (8.848  mgd  from  Table  6-43)  minus 
"UnaKxx>unted-For"  and  "Exterior  Residential"  water  (water  not  going  into  the 
sewer  system  ordinarily)  equals  8.79/ingd  (3.2  billion  gallons  per  year)  or  45 
percent  of  the  7  billion  gallons  I&I  mentioned  in  the  report.  As  a  result,  the 
conservation  reduction  can  reduce  wastewater  treatment  system  costs  1:^  $760,000 
in  1981.  In  subsequent  years,  reductions  in  costs  are  determined  in  the  sanne 
manner.  The  contribution  played  by  each  measure  in  achieving  this  reduction  was 
determined  fron  Table  6-58.  The  present  value  of  these  foregone  costs  are:  Ml, 
$1,500,000;  M2,  $722,000;  M3,  $4,532,000;  and  M4,  $162,000. 

Long-Run  Incremental  Supply  Costs 

Water  Supply;  The  water  supply  system  (treatment  and  distribution)  is 
adequate  to  meet  the  needed  flows  in  the  WCWSU  area  for  the  50-year  period. 
Reasonable  and  ordinary  maintenance  and  replacanent  are  required  only.  Foregone 
supply  costs  are  not  anticipated. 

Wastewater;  Only  the  NCWSU  water  pollution  control  system  (one  of  eleven  in 
the  water  service  area)  is  considered  here.  The  wastewater  (NW)  district  was 
created  in  1944  to  eliminate  discharge  of  untreated  sewage  into  coastal  waters. 
Ibe  ^stem  was  funded  initially  through  local  bond  issues  and  later  on  with 
combined  local  money  and  Federal  grants. 

Previously,  the  text  has  indicated  the  problems  with  I&I  from  leakage  into 
the  system,  and  storm  water  interconnections  severely  affect  the  system's 
capability  for  adequately  treating  the  area's  wastewater.  Coliform  bacteria 
counts  in  receiving  waters  have  reached  10,000  MFN/100  ml  (most  probable  number 
of  colonies)  on  a  frequent  basis  and  24,000  less  frequently  during  1978  and 
1979.  Because  of  the  significant  impact  to  the  beneficial  uses  of  th^  receiving 
waters,  a  major  wastewater  system  improvement  program  is  planned. 

Over  sixty  alternatives  were  considered,  and  alternative  9  (Table  6-71)  was 
selected: 


TABLE  6-71 

NCWSU  OVERALL  WASTEWATER  SYSTEM  AND 
DESCRIPTION  WITH  ALTERNATIVE  9 


Contingency 

Engineering,  Legal,  Admin.  Cost 
TOTAL  CONSTRUCTION  COST 

OPERATION  AND  MAINTENANCE 


Materials 

Energy 

Chanical 

TOTAL  OPERATION  AND  MAINTENANCE 
COST 


98,000 

101,000 

8,700 

$307,900 


This  proposed  systan  (Table  6-72)  and  costs  can  be  impacted  by  the  proposed 
water  conservation  program.  The  schedule  construction  date  is  assumed  to  be 
1986. 


A  recent  report  by  the  WCWSU  itemizes  the  major  ccmponents  of  the  utility's 
existing  system,  including  about  90  items  (^.,  punp  stations,  chlorine  systems, 
digesters,  tanks,  interceptors,  buildings  and  structures,  de-watering  equipment, 
laboratory  equipment) .  The  life  and  original  costs  of  the  equipment  are  included 
ranging  from  10-75  years  (average  44  years),  with  a  total  cost  of  $108  million: 


TABLE  6-73 

MCWSU  REPLACEABLE  WASTEHATER  TREATMENT  FACILITIES 

AND  CC^S  _ 


EQUIPMENT  (NU^eER) 

Pump  Station  (12) 

AVERAGE  LIFE 

- 33 - 

TOTAL  COST  ($  MILLION) 
- - 

Treatment  Syston 

44 

3.672 

Effluent  Disposal  (3) 

58 

4.084 

Digester  (7) 

38 

19.845 

Secondary  Treatment  (16) 

33 

38.904 

Process  Wbter  (1) 

20 

1.989 

Primary  Treatment  (6) 

25 

10.236 

Sludge  De-water  (1) 

20 

.437 

Post  Chlorination  (1) 

20 

.213 

TOTAL 

35  (weighted) 

$80,523 

$140,000  (1980  $) 


Tliese  items  are  considered  to  be  replaceable  in  the  future  euid  can  be  infected  by 
the  proposed  «#ater  conservation  program.  The  $80.5  million  cost  is  assumed  to  be 
1972  $;  inflated  at  7  percent  per  year,  the  1980  cost  for  replacanent  is  $140 
million.  These  replacement  costs  and  the  1986  I&I  project  are  presented  in  Table 
6-74. 


TABLE  6-74 

EFFECT  OF  WATER  CONSERVATION  ON 
FirrURE  WASTEWATER  SYSTEM  PLANS 

_ (1980  $  MILLION) _ 

ORIGINAL  SCHEDULE  CONSERVATION  DCWN-SIZE  EFFECT 

1986  $  75.7  $  74. i 

2007  140.0  137.2 


The  WCWSU  ordinance  requiring  connection  to  the  system  was  passed  in  1972. 
It  is  therefore  assumed,  based  on  the  weighted  average  35-year  life,  that  major 
system  renovations  are  required  in  the  year  2007. 

In  the  report,  "Effects  of  Water  Conservation-Induced  Wastewater  Flow 
Reduction — A  Perspective"  (87) ,  sewer  system  cost  savings  are  described,  includ¬ 
ing: 

o  Capital  cost  savings  to  8  percent  at  40  percent  reduction  in  indoor 
use. 

o  Sewer  line  cost  savings  at  about  7  percent. 

o  OCM  cost  savings  at  about  2  percent  for  40  perc^t  reduction  in 
indoor  use. 

Based  on  this  information  and  reductions  to  the  wastewater  treatment  plant  of  3-5 
percent,  cost  savings  of  2  percent  on  capital  costs  are  assuned  for  the  two 
projects. 


'nie  system  is  asstxned  to  be  currently  sized  to  meet  the  needs  of  the  2030 
pc^lation  (given  the  nodest  growth  projected) .  Because  the  2007  project  is 
scheduled  as  a  replacement  requirement  based  on  aging  facilities,  no  opportunity 
exists  for  time-delay  benefits  (project  rescheduling)  that  might  be  induced  from 
water  conservation  flow  reductions. 

The  present  value  of  the  wastewater  savings  is  $900,000  for  the  1986 
revision  distributed  to  eadi  measure  based  on  Table  6-58  (1985  percent  effec¬ 
tiveness  for  eadi  measure)  and  $400,000  distributed,  based  cxi  year  2000  percent 
effectiveness  of  each  measure.  Ihe  present  values  are:  Measure  1  (Retrofit) : 
$263,000;  Measure  2  (Dual-Flush):  $131,000;  and  Measure  3  (Recycle):  $903,000. 
Landscaping  (Measure  4)  does  not  impact  the  wastewater  system. 

Substep  9.2  Federal  Vfeiter  Supply  Plans 

One  Federal  project  is  planned  for  the  WCWSU  area.  The  project  "BR-1"  will 
provide  25,600  acre-feet  of  water  available  annually  (22.8  mgd) .  This  water  is 
estimated  to  cost  $18.95AF  ($58.30/ng),  based  on  the  Non-Federal  share  for 
capital  and  c^ration  and  maintenance  costs  recovery. 

In  Figure  6-6  (Step  7) ,  the  relationships  between  projected  safe  yield  and 
future  water  demand  (average  flow  and  mediixn  growth)  indicated  that  the  Federal 
project  is  needed  by  1990  and  can  be  delayed,  as  a  result  of  water  conservation 
reductions  in  water  use,  by  about  2  years.  This  short  time  delay  is  a  function 
of  the  downward-sloping  safe  yield  curve  and  the  upward-sloping  water  danand 
curve  (note,  where  safe  yield  is  assumed  flat  and  the  danand  curve  slope  decreas¬ 
es,  for  example,  after  the  year  2000  when  the  safe  yield  is  195.8  mgd,  including 
the  BR-1  project,  the  time  delay  effect  of  water  conservation  is  about  15  years, 
whai  the  unrestricted  (1)  and  water  conservation  (2)  medium  growth  functions  are 
ccnpared) . 

Since  the  BR-1  project  will  be  built  entirely  for  the  benefit  of  the  VCWSU 
area  for  the  purpose  of  supplying  additional  water  needs,  the  project  can  be 
delayed  the  two-year  period.  The  delayed  investment  costs  and  operation  and 
maintenance  costs  of  the  project  are  $48,777,000. 

TABLE  6-75 

BR-1  PROJECT  CX>STS  (1980  $) _ 


WATER  SUPPLY  INVESTMENT  COSTS 

Investment/Construction  48,729,000 

0  &  M  (Annual)  48,000 


This  delay-caused  benefit  (present  value  (1980  $)  is  $3,243,000  and  is  allocated 
to  each  measure:  Measure  1:  $856,000;  Measure  2:  $411,000;  Measure  3: 
$1,936,000;  and  Measure  4:  $40,000.  The  allocations  are  based  on  the  year  2000 
percent  effectiveness  by  water  conservation  measure  from  Table  6-58. 


The  LOCAL-1  project  is  considered  a  regional  plan  because  of  the  extaisive 
region  serviced,  but  the  project  basically  serves  the  needs  of  the  single  VOfSU 
area,  the  LOCAL-1  project  provides  up  to  134  ngd  of  water  to  the  WCWSU  area  at 
increasing  rates.  Table  6-12  provides  the  minijiun  annual  payments  required 
(tAiether  or  not  water  is  purcAiased) . 

In  Figure  6-6,  water  is  delivered  to  the  HCWSU  area  under  this  contract  in 
the  year  2010.  Water  conservation  can  benefit  the  district  if  the  15  mgd  (16,800 
AF)  purchases  can  be  limited  to  the  minimixn  purchase  amount  (150,000  acre- feet) . 
Obviously,  this  is  not  possible;  the  delivered  water  is  minimal  conpared  to  the 
minimum  purchase  requirement.  No  foregone  supply  cost  benefits  related  to 
LOCAL-1  are  available  to  the  WCWSU  water  conservation  program. 

Substep  9.4  External  Opportunity  Costs 

'Hie  evaluation  of  external  effects  is  a  controversial  subject.  These 
external  effects  (technological  and  pecuniary)  can  be  both  "benefits  and  costs 
(excluding  all  transfer  itans)  which  are  not  taken  into  account  in  economic 
decisions  by  individuals,  firms  and  government  agencies,  but  which,  nevertheless, 
are  fur^. '-ionally  related  to  these  decisions.”  (99)  Issues  relate  to  the  concep¬ 
tual  framework  (based  on  full  employnnent,  mobile  factors  cux3  ample  entrepreneur¬ 
ial  resources,  including  capital).  For  example,  externalities  can  shift  the 
firm's  i»:oduction  possibility  frontier  outward  (benefits)  inward  (costs) .  These 
issues  and  many  others  are  included  in  reference  (100) . 

The  following  are  mentioned  as  sources  of  external  economies,  J.  Margolis, 
(100): 

1.  ''Growth  of  productivity  as  the  size  of  market  increases. 

2.  Reduction  in  risk  and  uncertainty  usually  attendant  on  expansion  of 
ccn^ementary  industries. 

3.  New  investments  bringing  in  new  industrial  techniques  for  labor, 
managers  and  entrepreneurs. 

4.  Regionalization  of  industry. 

5.  Positive  efficiency  effects  frcm  regional  development. 

6.  Expansion  of  social  overhead  capital  such  evs  schools,  roads,  and 
urban  centers  which  usually  have  unused  capacity. 

(All  of  these) ...  ref  er  to  the  in^ovement  (or  loss)  in  economic  efficiencies 
resulting  from  the  incidental  and  uncompensated  iirpacts  of  a  project." 


In  this  pirocedure,  the  external  opportunity  costs  (the  impacts  that  are 
incidental  to  the  project)  at  the  local  or  regional  scale  are  addressed  here  (for 
example,  the  loss  in  hydroelectric  p»wer  benefits  frcm  modified  W3jSU  opara- 


In  Step  10  (Foregone  NED  Benefits) ,  the  incidental  impacts  on  Federal 
projects  and  identified  NED  benefits  are  addressed. 

Ihe  NCWSU  also  produces  hydroelectric  power.  In  Teible  6-68,  utility  revenue 
sources  list  "power  generation"  vAii<±i  indicates  lows  and  highs  of  $140,000  and 
$274,000  over  the  1976  to  1981  period.  In  1977  and  1978,  during  the  drought  and 
inmediately  afterward,  these  revenues  were  $160,000  and  $140,000,  respectively. 
Reduction  in  total  water  use  amounted  to  about  36  percent  during  the  drought, 
causing  estimated  reduced  revenues  from  $274,000  (maximtxn  of  the  period)  to 
$140,000  (the  drought  low).  This  revalue  loss  ($134,000  for  36  percent  water  use 
reduction)  provides  a  method  for  estimating  the  revenue  loss  associated  with  the 
3  to  5  percent  reductions  caused  by  the  HCWSU  water  conservation  program.  If  a  4 
percent  average  reduction  is  assoned,  the  ratio  of  the  effectiveness  of  the 
prqposed  program  to  the  drought  "effect"  (4  percent/36  percent)  indicates  that 
the  proposed  program  is  11  percent  as  "effective"  as  the  drought.  This  suggests 
a  loss  of  revenue  (11  percent)  *  $134,000  =  $15,000  per  year.  The  present  value 
of  the  lost  revenues  over  the  fifty  years  totals  $191,000,  and  for  each  measure 
is  M-1:  $41,000;  M-2:  $20,000;  M-3:  $125,000;  and  M-4:  $5,000. 

Substep  9.5  Samary  Foregone  Supply  Costs 

Table  6-76  sutnnarizes  the  effects  of  water  conservation  on  the  costs  of 
c^rations  and  future  expansion  of  the  HDfSU  water  and  sewer  systems,  as  well  as 
to  a  future  Federal  project.  In  addition,  the  econcroic  impact  of  the  water 
conservation  measures  on  other  external  opportunities  (^.,  generation  of 
hydroelectric  power)  are  identified  for  the  negative  impacts  they  represent.  The 
present  value  of  total  operating  costs  foregone  are  $9,428,000.  Measure  1: 
$2,041,000;  Measure  2:  $983,000;  Measure  3:  $6,183,000;  Measure  4;  $221,000; 
and  Measure  5:  Minimal. 


TOTAL 


MEASURE  1 

MEASURE  2 

MEASURE  3 

MEASURE  4 

MEASURE  5 

TOTAL 

Retrofit 

Dual-Flush 

Recycle 

Landscape 

Contingency 

OPERATING 

COSTS 

Water  Suj^ly 
Purchases  & 

Treatment 

(Avg.)  521,000 

250,000 

1,589,000 

57,000 

- 

2,417,000 

(Peak)  20,000 

11,000 

62,000 

2,000 

- 

95,000 

Wastewater 

Treatment  1,500,000 

722,000 

4,532,000 

162,000 

6,916,000 

Subtotal  2,041,000 

983,000 

6,183,000 

221,000 

Minimal 

9,428,000 

CAPITAL 

COSTS 

Water  Supply 

Treatment  None  Anticipated 

Water  Trans.  None  Anticipated 

Wastewater 

Treatment  263 , 000 

131,000 

903,000 

1,297,000 

Trans.  None  Anticipated 

ALT.  WATER 

PROJECTS 

LOCAL-1 

BR-1  856,000 

411,000 

1,936,000 

40,000 

3,243,000 

Subtotal  1,119,000 

542,000 

2,839,000 

40,000 

- 

4,540,000 

EXTERNAL 

OPP.  COSTS 

Hydropower  -41, 000 

-20,000 

-125,000 

-5,000 

-191,000 

TOTAL  3,119,000 

1,505,000 

8,897,000 

256,000 

- 

13,777,000 

Significant  foregone  supply  costs  are  also  generated  by  water  conservation 
program  effects  on  capital  costs.  The  wastewater  treatment  facilities  are 
downsized,  and  delays  are  possible  of  2  years  for  the  Federal  water  project, 
which  can  benefit  the  WCWSU  area.  The  present  value  of  these  benefits  total 
fore:  Measure  1:  $1,119,000;  Measure  2:  $542,000;  Measure  3:  $2,839,000;  and 
Measure  4:  #40,000.  These  total  $4,540,000. 

In  addition,  external  OK»rtunity  costs  (impacts  instead  of  foregone  costs) 
result  to  hydroelectric  power  generation,  producing  losses  in  power  generation 
revenues  for  the  WCWSU.  The  net  effect  is  $13,777,000  in  present  value  benefits 
for  the  overall  program  of  water  conservation  measures.  The  retrofit  (Measure  1) 
program  produces  $3,119,000  in  benefits;  the  dual-flush  toilet  (Measure  2) 


produces  an  additional  $1,505,000  in  benefits;  and  the  industrial/ocmnercial 
recycle  progrent  (Measure  3)  produces  the  greatest  benefits  at  $8,897,000. 

Landscaping  (Measure  4)  produces  the  least  net  benefits  at  $256,000,  and  the 
contingency  program  (Measure  5)  has  little  or  no  iirpact  on  foregone  su^ly  costs. 

STEP  10:  Foregone  NED  Baiefits 

The  Federal  project  BR-1  will  provide  flood  control  e«y3  recreation  benefits 
to  the  WCWSU  area.  The  proposed  MCNSU  water  conservation  program  precludes  these 
NED  benefits  to  the  region  (Table  6-77)  for  two  years  (1990  and  1991  in  Figure 
6-6): 


TABLE  6-77 

FOREGONE  FEDERAL  PROJECT  BENEFITS 


ANNUAL  NED  BgJEFITS  (1981,  $  000) 
Flood  CcKitrol  (Foregone)  $  -6 

Recreation  453 

TOTAL  $447 


The  "no  action  option"  (absence  of  proposed  project)  provides  over  $13.7  million 
of  average  annual  flood  control  benefits  to  the  region  without  tiie  "BR-1" 
modification.  The  BR-1  plan  reduces  flood  control  benefits  by  $6,000  per  year. 
Ihe  project,  however,  adds  $453,000  in  average  annual  recreation  benefits.  The 
loss  of  these  benefits  for  2  years  has  a  present  value  of  $384,000  and  is  shared 
by  measures:  Ml:  $101,000;  N2:  $48,000;  M3:  $229,000;  M4:  $6,000. 

STEP  11;  Reduced  Negative  BQ  Effects 

The  size  of  the  Federal  BR-1  project,  as  well  as  location  and  operations 
are  unchanged  by  the  proposed  tCWSU  conservation  plans.  No  reduced  negative  EQ 
effects  are  anticipated,  although  the  project  is  delayed  2  years. 

STEP  12;  Increased  Negative  Environmental  Effects 

The  size  of  the  Federal  BR-1  project,  as  well  as  location  and  operations 
are  unchanged  by  the  proposed  WO^SU  conservation  plans.  No  increeised  negative 
environmental  effects  are  anticipated,  although  the  project  is  delayed  2  years. 

STEP  13;  Measure  Evaluation 

'Itie  results  of  the  analysis  from  Steps  7,  8,  9  and  10  are  surrmarized  in 
TcOjle  6-78.  The  information  contained  in  this  Table  was  taken  from  previous 
Siimiary  Tables  for  the  various  steps.  Each  measure  produces  NED  advantageous 
effects  that  are  substantially  greater  than  the  NED  disadvantageous  effects.  The 
ratio  of  benefits  to  costs  for  each  measure  is:  Measure  1  (13.8);  Measure  2 
(20.5);  Measure  3  (14.1);  Measure  4  (12.9);  and  Measure  5  (6.7). 


TABLE  6-78 

V4CWSU  SU^«1ARY  (F  NED  ADVANTAGEOUS  AND  DISADVANTAGEOUS 
EFFECTS  OF  WATER  OONSERVATIOJ  MEASURES  (1980  $) 


MEASURE  1 

MEASURE  2 

MEASURE  3 

MEASURE  4 

MEASURE  5 
Contingency 

Retrofit 

Dual-Flush 

Recycle 

Lctndscape 

ADVANTAGES 

a. 

Unrelated  to 

water  use 

0 

0 

0 

0 

0 

b. 

Indirectly, 
Related  to 
Reduction 

20,511,000 

858,000 

31,189,000 

2,669,000 

2,588,000 

c. 

Foregone  Supply 

Costs: 

Operations 

2,041,000 

983,000 

6,183,000 

221,000 

Minimal 

Facilities 

& 

Alt.  Proj. 

1,119,000 

542,000 

2,839,000 

40,000 

- 

Ext.  0pp. 
Costs 

-41,000 

-20,000 

-125,000 

-5,000 

- 

c. 

TOTAL  NED 
ADV. 

23,630,000 

2,363,000 

40,086,000 

2,925,000 

2,588,000 

DISADVANTAGES 


a.  Implementation 


Costs 

1,605,100 

67,400 

2,594,000 

220,800 

Minimal 

b.  Other  Disadv. 

0 

0 

0 

0 

Extensive 
VKien  Impl. 

c.  Foregone  NED 

Benefits 

101,000 

48,000 

229,000 

6,000 

384,000 

d.  TOTAL  NED 

DISADV. 

1,706,100 

115,400 

2,823,000 

226,800 

384,000 

Based  on  economic  inf>acts,  the  5  measures  are  well  selected.  They  will 
provide  long-term  benefits  to  the  V4CWSU  area. 

Table  6-79  suimarizes  the  environmental  impacts  of  the  proposed  water 
conservation  measures.  Only  the  contingency  measure  (rationing)  could  produce 
negative  environmental  effects;  these  rationing  impacts  affect  residential  lawns, 
gardens,  etc.,  and  probably  conmercial  and  public  areas  when  outside  watering  is 
prohibited  during  severe  drought.  The  text  indicated  that  economic  impact  would 
be  significant,  however,  these  impacts  are  infrequent  and  the  alternatives,  ie., 
restricting  water  use  to  industry,  would  have  much  more  severe  impacts.  The 
rationing  environmental  impacts  are,  therefore,  judged  to  be  acc^table. 


TABLE  6-79 

WCWSU  SIMIARY  OP  ENVIRONMENTAL  IMPACTS 
OF  WATER  CONSERVATION  MEASURES 


MEASURE  1 
Retrofit 

MEASURE  2  MEASURE  : 
Dual-Flush  Recycle 

)  MEASURE  4 
Landscape 

MEASURE  5 
Contingency 

ADVANTAGES 

a.  Unrelated  or  in¬ 
directly  related  to 
water  use  reduction 

(None  anticipated  for 

all  Measures) 

b.  Directly  related  to 
water  use  reduction 
i.  Federally  Planned 
Facilities 

ii.  Non-Federal  Facilities 

(None  anticipated  for 
(None  anticipated  for 

all  Measures) 
all  Measures) 

TOTAL  ENVIRONMENTAL 

ADVANTAGES  None 

None  None 

None 

None 

DISADVANTAGES 

a.  Unrelated  or  in¬ 
directly  related  to 
water  use  reduction 

(None  anticipated  for  Measures  1-4) 

Damage  to 
lawns  eund 
landscape 

b.  Directly  related  to 
water  use  reduction 
i.  Federally  Planned 
Facilities 
ii.  Non-Federal 

Facilities 

(None  anticipated  for  all  Measures) 

(None  anticipated  for  all  Measures) 

TOTAL  ENVIROEMENTAL 
DISADVANTAGES  None 

None  None 

None 

Acc^table 

STEP  14;  Develop  Water  Conservation/Supply  Plan 

The  five  water  cxjnservation  measures  under  consideration  for  the  WOISU  area 
all  meet  the  tests  of  applicability,  feasibility,  acceptability  and  effective¬ 
ness,  as  well  as  providing  net  advantageous  effects  with  respect  to  the  NED 
objective.  Also,  these  measures  are  neutral,  or  acceptable,  with  respect  to 
envirormental  inpact  locally,  regionally  and  concerning  a  proposed  Federal 
multi-purpose  reservoir  project. 

The  purpose  of  Step  14  is  to  neximize  the  Net  Economic  Development  in 
satisfying  the  long-run  water  danands  of  the  WCWSU  area.  It  is  apparent  from  the 
analysis  of  Steps  7-13  that  the  benefits  of  the  proposed  water  conservation 
measures  vary  in  time —  while  one  measure  is  gaining  in  effect,  another  is 


diminishing  (as  described  in  Table  6-58),  and  both  the  benefits  and  costs  are  in 
flux.  As  proposed,  the  overall  effect  of  each  measure  is  described  in  present 
value  (1980  $) .  Table  6-80  summarizes  the  effects  of  each  measure.  If  any  of 
the  measures  proposed  produced  NED  disadvantageous  effects  greater  than  the 
advcintageous  effects,  it  would  be  omitted  or  modified  to  reduce  costs,  or  to 
increase  the  benefits  it  produces  and  the  water  conservation  effects  of  the 
approach.  As  a  result,  the  water  conservation  effects  indicated  in  Tables  6-42 
through  6-49  would  be  recalculated. 


TABLE  6-80 
SU^«ARY  OF  WCWSU 
WATER  CONSERVATION  MEASURES 


AVERAGE 

ANNUAL 

EFFECTS 

MEAS^TRE 

EFFECTIVENESS 

(MCD) 

ADVANTAGEOUS 
Pres.  Value 
NED 

(000$A980) 

Env. 

DISADVANTAGEOUS 

Pres.  Value  Env. 

NED 

(000$A980) 

Ml 

Retrofit 

3.123 

0.005 

(1981) 

(2030) 

23,630.0 

None 

1,706.1 

None 

M2 

Dual-Flush 

Toilet 

1.371 

0.011 

(1981) 

(2030) 

2,363.0 

None 

115.4 

None 

M3 

Recycle/ 

Reuse 

4.291 

5.233 

(1981) 

(2030) 

40,086.0 

None 

2,823.0 

None 

M4 

Landscaping 

0.053 

0.317 

(1981) 

(2030) 

2,925.0 

None 

226.8 

None 

M5 

Contingency  64.816 

(1981) 

2,588.0 

None 

384.0 

Acc^table 

68.297  (2030) 


In  Table  6-80,  average  annual  effectiveness  (mgd)  is  based  on  medium  growth 
reductions  (Table  6-43)  and  percent  effectiveness  by  measure  (Table  6-58)  . 
Table  6-81  presents  the  measures  in  rank  order. 


TABLE  6-81 
NED  MERIT  ORDER 
PRESENT  VALUE  (1980  $ 


MEASURE 

ADVANTAGEOUS 

NED  EFFECTS 
DISADVANTAGEOUS 

NET  EFFECTS 

M3 

Recycle 

$40,086,000 

$2,823,000 

$37,263,000 

Ml 

Retrofit 

23,630,000 

1,706,100 

21,923,900 

M4 

Landscaping 

2,925,000 

226,800 

2,698,200 

M5 

Contingency 

2,588,000 

384,000 

2,204,000 

M2 

Dual-Flush  Toilets 

2,363,000 

115,400 

2,247,600 

The  Measure  3  industrial  and  cxnmercial  business  water  recycling  and  reuse 
program  provides  the  greatest  net  effect,  followed  by  Measure  1  (Retrofit) . 
These  programs  produce  more  than  $36  million  and  $21  million  in  net  benefits, 
respectively. 

The  other  measures  each  produce  about  $2  million  in  present  value  net  NED 
effect  with  M4  (Ejandscaping)  ranked  4th,  followed  by  the  contingency  plan  (M5) 
and  the  dual-flush  toilet  program  (M2).  This  ranking  helps  to  prioritize  the 
implementation  of  water  conservation  program.  If,  for  example,  implanentation 
funds  are  limited,  the  selection  of  measures  would  be  from  the  rank  order  list 
beginning  with  Measure  3. 


TABLE  6-82 

SUMMARY  OF  TRIAL  WATER  CONSERVATION 
PERMANENT  PROPOSALS  FOR  VWWD  (NED  EFFECT 


Each  of  these  measures  is  independent  of  the  others  with  the  exertion  of 
Measure  5  (contingency  plan),  and  each  is  implemented  as  a  one-shot  effort. 
Long-term  additional  personnel  are  not  required  (as  was  the  case  in  the  Level  2 
exemple.  Chapter  5) ,  and  options  for  combining  measures  and  modifying  the  program 


costs  and  benefits  are  not  planned  for  the  purpose  of  arranging  a  mix  of  measures 
and  options.  As  a  result,  all  of  the  measures  can  be  inplem^ted  (NED  Project 
Plan  4)  for  the  maximixn  NED  benefit.  Aspects  of  the  proposed  plan  for  implemrait- 
ing  permanent  measures  include: 

Selected  Plan: 

Measure 

M3  (Recycle) .  WCWSU  assistance  to  industry  to  identify 
opportunities  for  recyling  water, 
o  Consultant  research, 
o  Conferences. 

Ml  (Retrofit) .  Program  with  free  distribution  and  voluntary 
use  of: 

o  Showerheads. 
o  Toilet  displacement  bags. 

m4  (Landscaping) .  Program  focusing  on  developers  and  landscape 
architects. 

o  Incentive  program  with  $200  connection  fee  reduction, 
o  Consolidated  turf  area  -  new  MFR. 

o  Drought- tolerant  vegetation  -  new  SFR  and  SFR  renovations, 
o  Tensiometers  to  control  existing  timer-irrigation  systems 
for  existing  MFR. 

M2  (Dual-Flush  Toilets).  Progresn  for  voluntary  use  of  dual- flush 
toilets. 

o  Promotion  aimed  at  developers  and  plumbers. 

Table  6-83  svximarizes  the  effect  of  the  water  conservation  measures  analysis. 

TABLE  6-83 

SUMMARY  OF  WATER  CONSERVATION  MEASURES 
_ AND  FEDERAL  AND  LOCAL  ALTERNATIVE  PROJECTS 


NET  IMPACT _ 

br:^!  local-1 


TECHNICAL 

SOCIAL 

NED 

ENVIR. 

REG. 

ENVIR. 

FEASIBILITY 

ACCEPTABILITY 

(BJ. 

IMPACT 

CBJ. 

IMPACT 

Ml 

(Retrofit) 

Feasible 

Acceptable 

+ 

+ 

+ 

+ 

M2 

(Dual-Flush) 

Feasible 

Acceptable 

+ 

+ 

+ 

+ 

M3 

(Recycle) 

Feasible 

Acceptable 

+ 

+ 

+ 

+ 

M4 

(Landscape) 

Feasible 

Acceptable 

+ 

+ 

+ 

+ 

M5 

(Contingency) 

Feasible 

Acceptable 

+ 

+ 

+ 

+ 

The  water  conservation  plan,  in  addition  to  the  Federal  (BR-1)  and  local 
(LOCAL-1)  projects,  meets  the  future  needs  of  the  WCWSU  area  in  the  most  advanta¬ 
geous  way  (achieves  the  NED,  regional,  and  envirorroental  objectives).  The  water 
conservation  program  is  implemented  immediately  and  provides  seme  delay  adveintage 


in  bringing  the  Federal  project  (22.8  mgd)  "on-line"  (Figure  6-6),  until  it  is 
required  in  1990.  The  LOCAL-1  project  is  finally  required  in  the  year  2010,  vnAien 
it  adds  about  15  mgd  to  the  safe  yield  of  the  system. 

Table  6-84  identifies  the  timing  euid  WCWSU  costs  of  the  water  plan  for  the 
period  1980-2030. 


TABLE  6-84 

VCWSU  WATER  PLAN  1980-2030 


YEAR 

1980 


Water  Conservation  Inplementation 
(Only  WCWSU  Costs) 

Measure  1:  Retrofit 

Dual-Flush  Toilets 
Recycle/Reuse 
Landscaping 
Contingency 


Measure  2: 

Measure  3: 

Measure  4: 

Measure  5: 

Subsequent  Years 
1986  Wastewater  System 
1992  BR-1  Water  Si:pply  (Capital) 

2007  Wastewater  System  Renovation  (Capital) 
2010  LOCAL-1  Water  Supply  (Purchases) 


(I&I)  (Capital) 


ItlCREMEOTAL  PROGRAM 
COSTS  ($1980) 
PRESENT  VALUE 


$  145,100 

37,400 
270,000 
16,500 
Minimal 


74,200,000 

48,777,000 

137,200,000 


STEP  15;  Supply  Reliability  Considerations 

Water  supply  reliability  and  the  risks  associated  with  drought  are  described 
generally  in  Chapter  3  ("Risk  and  Uncertainty") ,  including  concerns  about  data 
and  analysis  methods  and  concerns  for  the  unknown.  The  safe  yield  of  the  WCWSU 
system  was  estimated  at  325  mgd  during  the  1970 's  until  the  drought  of  1976-1977 
whai  the  region  experienced  a  great  shortfall  in  available  water  supply.  As  a 
result,  the  safe  yield  was  recalculated  and  estimated  at  212  mgd  in  1980  and  to 
be  173  mgd  in  2000  (Figure  6-6).  These  calculation  changes  reflect  the  reduc¬ 
tions  in  risk  implicit  in  this  analysis. 

The  value  or  benefit  of  risk  reduction  to  society  of  reduced  inpact  from 
drought  anergency  is,  from  an  economic  viewpoint,  society's  willingness  to  pay 
for  the  marginal  risk  reduction.  The  literature  is  extensive  on  this  matter  with 
regard  to  environmental  hazards  such  as  air  and  water  pollution,  toxic  substances 
and  safe  drinking  water.  (101)  However,  the  data  necessary  for  evaluating  these 
risks  for  water  supply  shortage  are  not  adequate  for  making  this  type  of  analy¬ 
sis. 


In  Step  6,  high,  medium,  and  low  population  projections  were  used  to 
forecast  comparedale  scenarios  of  water  use.  The  analysis  results  are  graphically 
presented  in  Figure  6-6  for  avereige  demand  and  Figure  6-7  for  peak  daily  use. 
These  growth  factors  are  apparently  minor  concerns  as  compared  to  the  potential 
impact  of  drought. 


6-105 


Also,  from  Figure  6-5,  the  recurrence  interval  for  vgater  deficiency  that 
will  be  experienced  in  the  MCWSU  area  is  1  in  40  years,  assuming  the  system 
nominal  draft  requirement  is  230  nqd  (maximum  water  requir^  to  meet  the  project¬ 
ed  average  daily  water  needs  1980-2030  from  Figure  6-6) ,  and  assuming  a  willing¬ 
ness  to  experience  a  deficiency  of  25  percent.  (For  exconple,  read  approximately 
from  Figure  6-5  at  the  intersection  of  230  mgd  and  the  25  percent  "Severity  of 
Deficiency"  curve,  or  2.5  percent  of  the  time.)  Water  users  are  often  willing  to 
experience  shortfall  more  frequently  than  1  in  40  years,  however,  perhaps  not  a 
25  percent  reduction.  In  this  example,  water  conservation  only  slightly  reduces 
the  impact  to  water  users. 

STEP  16;  Docunentation 

(See  Appendix  D:  Bibliography) 

WCWSU  EXAMPLE;  Flow  Reduction  Contingency  Plan 

The  VOISU  heis  had  previous  experience  with  water  restrictions  and  household 
water  rationing.  This  program  is  directed  at: 

o  Water  restrictions  for  temporary  water  emergency. 

o  Water  rationing  (per  capita  limitation  of  50  gp^) 
for  severe  drought  emergency. 

The  program  is  implemented  infrequently  according  to  the  Step  15  risk  analysis 
and  has  the  ability  to  achieve  reduction  in  water  use  of  about  36  percent  (Table 
6-48). 

The  rationing  program  is  estimated  to  cause  landscaping  damage  (environnnen- 
tal  impact)  to  about  20  percent  of  the  residential  connections  for  a  drought 
similar  to  the  1976-1977  event,  and  economic  losses  will  be  substantial;  however, 
the  costs  of  alternative  emergency  programs  may  be  even  greater. 

The  program  for  the  WCWSU  is  structured  in  three  Eliases: 

Phase  I :  Preparatory 

Phase  II:  Voluntary  Reductions 

-  Drought  Warning 

-  Drought  Watch 

Phase  III:  Mandatory  Reductions  (Drought  Emergency) 

-  Restrictions 

-  Rationing 


In  Chapter  5,  a  similar  program  was  structured  for  the  ECWD.  Refer  to  that 
for  additional  plan  detail. 
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CHAPTER  7 

LEVEL  4  EXAMPLE;  SOUTHEASTERN  COUNTY  WATER  AUTHORITY 


INTRODUCTION 

The  Southeastern  County  Water  Authority  (SCWA)  was  selected  to  represent  the 
exanople  for  Level  4  data  availability.  The  SCWA  is  considered  representative  of 
Level  4  because  it  has  comprehensive  historical  data  and  projections  as  follows: 

o  Metered  water  use  for  all  customer  classes 
o  Water  pricing  policy  based  on  conservation  objectives 
o  Fifteen-year  water  plan  with  projections  of  average  daily,  maximun  day 
and  peak  hour  use  by  customer  cleiss 
o  Disaggregated  data  on  revenues,  costs  and  future  budgets 
o  Available  50-year  plan  with  projections  of  water  demand 

GENERAL  DESCRIPTION  <*■  THE  AUTHORITY 

The  SG4A  was  formed  under  the  State  Water  and  Sewer  Authorities  Act  and 
chartered  by  the  State  Corporation  Commission  in  1957  to  acquire  existing  water 
^sterns  and  to  provide  a  coit^rehensive,  county-wide  water  supply  system.  It  is 
responsible  for  providing  water  supply  to  nearly  700,000  persons  throughout 
the  County  and  certain  adjacent  areas.  Ihe  Authority  has  no  responsibilities  for 
wastewater  treatment,  although  its  activities  are  influenced  the  available 
sewage  collection,  transportation  and  treatment  facilities  and  their  capacities 
in  the  region.  The  SCWA  subsequently  acquired  22  water  systems  over  the  course 
of  the  next  decade  at  a  total  cost  of  $60.7  million.  Coincident  with  the 
acquisition  of  each  system,  the  Authority  undertook  an  immediate  capital  improve¬ 
ment  program  to  eliminate  deficiencies  in  service  and  to  extend  service  where 
needed.  As  of  1982,  the  SCWA  had  the  following  charateri sties: 


TABLE  7-1 


Population  Served 

668,100 

Metered  Customers 

125,561 

Water  Produced  and  Purchased 

25.79  Billion  Gals. 

(70.65  mgd) 

Water  Sold 

23.19  Billion  Gals. 

(63.53  MGD) 

Water  Sales  Revenues 

$18.44  Million 

Other  Revenues 

$  7.88  Million 

O&M  Expenses 

$10.02  Million 

Other  Expenses 

$  0.71  Million 

Net  Revenues 

$15.59  Million 

Capital  Improvements 

$13.49  Million 

Utility  Plant  Value 

$305.66  Million 

Outstanding  Long-Term  Debt 

$176.58  Million 
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TOPOGRAPHY,  CLIMATE  AND  GEOLOGY 

7^  County  t^ic^  makes  up  the  major  portion  of  the  SCWA  operating  region  is 
an  integral  part  of  a  large,  3,M0  square  mile  metropolitm  area  enconpassing 
portions  of  two  states  and  an  independent  District.  The  metropoliteui  area  is 
situated  on  the  Atlantic  Coastal  Plain  at  the  fall  line  of  two  major  rivers  which 
both  serve  as  sources  of  water  supply  for  the  area.  A  third,  smaller  river  has 
been  intended  within  the  County  to  serve  eis  the  principal  source  of  water  for 
the  SCWA. 

The  rivers  drain  portions  of  five  distinct  physiogre^ic  provinces,  includ¬ 
ing  the  i4>paladiian  Plateau,  the  Ridge  and  Valley,  the  Blue  Ridge,  the  Piecknont 
Plateau  and  the  Atlantic  Coastal  Plain.  The  County  lies  primarily  within  the 
Coasted  Plain  and  heis  gently  rolling  terrain  which  rises  from  sea  level  in  the 
eeist  westward  into  the  Piecknont  Plateau  to  its  highest  point  580  feet  above  sea 
level. 


The  climate  is  ten^rate  ranging  from  an  average  36. 1^  F  in  January  to 
78.40  F  in  July,  with  a  minimixn  monthly  average  of  27.50  p  eund  a  maxiimm  monthly 
avereige  of  87. 9o  f.  The  precipitation  throughout  the  year  is  seasonally  well 
distributed  and  averages  39.0  inches  per  year  with  monthly  values  reuiging  from 
2.6  to  4.4  indies.  Winds  are  moderate  and  likewise  seasonally  well  distributed. 

The  geology  of  the  Coastal  Plain  and  Piedonont  Plateau  consists  of  unconsoli¬ 
dated  sedimentary  formations  of  gravel,  sand,  silt  and  clay,  underlain  by 
met^n»rphic  schists  and  gneisses  of  Precarobrian  age  (600  million  years  or  older) 
«4iich  outcrops  where  erosion  has  stripped  away  the  sediments.  The  sediments 
contain  four  principle  water-bearing  strata  which  provide  groundwater  resources 
for  the  region.  Mineral  resources  of  the  area  include  principally  sand,  gravel, 
clay  and  building  stone. 

HISTORICAL  GROWTH  AND  DEVELOPMENT 

Population 

Historic  trends  in  population  of  the  County,  taken  from  U.  S.  Census  data, 
are  shown  below: 


TABLE  7-2 
COUNTY  POPULATION 


YEAR 

POPULATION  PERCENT  CHANGE  DURING  DECADE 

RATE* 

155? 

98,557 

141  (1940  -1950) 

1960 

248,897 

153 

9.3 

1970 

454,275 

83 

6.0 

1980 

596,901 

31 

2.7 

1983 

630,443  (Jan. 1,1983) 

5.6  (1980-1983) 

1.8 

*Annual  Compound  Rate 


The  growth  in  population  has  moderated  sharply  since  the  early  1970 's,  decreasing 
from  a  peak  of  over  nine  percent  per  year  during  the  1960 's  to  under  two  percent 
at  the  present  time. 

The  population  density  varies  from  a  peak  of  roughly  4,500  persons  per 
square  mile  in  the  highly  urban  eastern  region  to  under  850  persons  per  square 
mile  in  the  rural  western  region,  with  an  overall  average  of  1,725  persons  per 
square  mile  for  the  365.41  square  mile  total  area. 

The  racial  composition  of  the  population  in  the  1980  census  was  as  follows: 


TABLE  7-3 

COUNTY  RACIAL  COMPOSITION  (1980) 


NUMBER 

PERCEMT 

WHITE 

50§,'?50 

■gs.r  ■ 

BLACK 

34,994 

5.9 

SPANISH 

19,535 

3.3 

ASIAN 

22,725 

3.8 

OTHER 

9,857 

1.6 

Hous^olds 


The  number  of  households  increased  during  the  recent  past  as  follows: 


TABLE  7-4 

COUNTY  HOUSING  UNITS 


YEAR 

TOTAL  HOUSING  UNITS 

133,000 

1980 

215,700 

1981 

220,100 

1982 

223,900 

1983 

230,000 

The  average  household  size  is  estimated  as  follows: 


TABLE  7-5 

COUNTY  HOUSEHOLD  SIZE  (1983) 

PERSONS/HOUSEHOLD 


Single  Family  3.l0 
Townhouse  2.52 
Multi-Family  2.20 
Overall  Average  2.85 


Sixty-sevofi  percent  of  the  households  are  traditional,  headed  by  a  husband  and 
wife,  with  10.7  percent  being  single  parent  honss  and  22.7  percent  being  non — 
family  households.  Tbe  median  family  income  was  $41,600  in  1981,  with  6.3 
percent  of  the  families  earning  lees  than  $10,000. 

Industry  and  Commerce 

In  1980,  non-agricultural  employment  in  the  County  was  192,361,  largely  in 
services,  trade  and  government  aigencies  as  follo%«s: 


TABLE  7-6 

COUNTY  NON-AGRICULTURAL  QIPLOYMENT  (1980 


Services 

Nholesale/Retail  Tr2K3e 
Government  Agencies 
Construction 
Finance,  Real  Estate 
Manufacturing 
Transportation,  Utilities 
the 


There  were  187  farms  in  the  County  in  1978,  having  an  average  size  of  109  acres. 
Total  farm  acreage  was  20,464  acres,  roughly  9  percent  of  County  area.  Total 
agricultural  enployment  was  less  than  1,000  persons. 


Roughly  77  percent  of  the  enployed  persons  were  in  "Shiite  collar"  activi¬ 
ties.  Sixty- two  percent  of  enployed  County  residents  comnuted  to  work  outside 
the  County.  Unemployment  remained  low,  less  than  5  percent,  among  County 
residents  throughout  the  1970 's  and  early  1980 's. 

Land  (tee 

Most  of  the  land  in  the  County  is  devoted  to  residential  use,  212,641  ^K;res 
or  90.9  percent  is  zoned  for  residential  or  residential-related  use.  More  than 
136,500  acres  are  zoned  for  a  density  of  one  unit  per  acre  or  less,  of  whidi 
66,232  acres  are  zoned  for  one  single-family  unit  per  acre.  Current  land  use  is 
shown  in  the  following  Table: 


t 


I 


I 


TABLE  7-7 
LAND  USE  (1983) 


ACRES 

PEBCEirr 

Residential 

107,422 

45.5' 

Industrial 

8,260 

3.5 

Conmercial 

5,514 

2.4 

Recreation 

23,350 

10.0 

Public 

21,401 

9.1 

Vacant/^atural 

72,916 

31.2 

TOTAL 

233,863 

100.0 

More  them  88  percent  of  the  vacant  land  is  zoned  for  residential  development,  3 
percent  for  ocmnercial,  and  7  percent  for  industrial  development. 

FUTURE  GROWTH  PRCXJBCTIONS 

Population 

The  County  Office  of  Research  and  Statistics  has  forecast  the  future 
population  of  the  County  as  follows: 


TABLE  7-8 

COUNTY  FORECAST  POPULATION 


1980 

FOrURE  POPULATION 

596,9ell  (Actual,  U.S.  Census) 

1983 

630,443  (Est.  1/1/83) 

1985 

649,065 

1990 

685,887 

1995 

711,883 

2000 

741,939 

2005 

758,200 

2010 

765,300 

The  nixnber  of  housing  units  is  estimated  to  be  as  follows: 

TABLE  7-9 

_ COUNTY  FORECAST  NUMBERS  Cg  HOUSING  UNITS 


TOTAL 

OCCUPIED 

AVERAGE 

YEAR 

#  UNITS 

(1  HOUSEHOLDS) 

HOUSEHOIX)  SIZE 

1980 

215,700 

205,200 

OI 

1983 

230,000 

221,100 

2.85 

1985 

241,300 

232,400 

2.75 

1990 

266,500 

256,600 

2.63 

1995 

289,900 

279,200 

2.51 

2000 

312,600 

300,800 

2.43 

2005 

331,600 

319,300 

2.37 

2010 

345,100 

332,300 

2.30 

At  complete  buildout,  the  number  of  housing  units  is  planned  to  total  362,357, 
including  219,401  single  family,  65,570  townhouses,  and  77,386  multi-family 
units. 


Qnployment  is  expected  to  increase  as  follows: 


TABLE  7-10 

COUNTY  FORECAST  EMPLOYMENT 


YEAR 

EMPLOYMENT 

I5S0 

192,800  (Actual) 

1985 

229,400 

1990 

271,600 

1995 

311,500 

2000 

347,500 

A  total  of  2,100  acres  has  been  set  aside  for  ccmnercial-office  space,  3,200 
acres  for  connercial- retail  space,  and  9,900  acres  for  industrial  use.  A  total 
of  24,400  acres  is  planned  for  future  public  facilities,  goverranental  areeis  and 
institutional  uses. 

VB^TER  AND  WASTENATER  SYSTEMS 

Water  Supply 

The  SOdiA  water  supply  facilities  have  been  constructed  in  stages  during  the 
period  1950  to  1982.  The  initial  principal  water  sufply  was  a  small  river  drain¬ 
ing  570  square  miles  of  watershed  throughout  the  County  and  adjacent  jurisdic¬ 
tions.  Two  dams  were  constructed,  the  first  in  1950  impounding  55  million 
gallons  and  the  second  in  1957  about  3,000  feet  upstream  iipounding  9.8  billion 
gallons.  The  dependable  yield  is  approximately  65  mgd.  During  the  months  of 
November  through  April  surplus  stream  flow  is  used  by  hydroelectric  generating 
facilities  to  provide  power  for  pumping  and  treating  the  water.  Provisions 
were  made  in  the  design  and  construction  of  the  larger  dam  to  increase  its  height 
by  five  feet,  increase  storage  by  three  billion  gallons,  and  increase  the 
dependable  yield  to  approximately  84  mgd  (112  mgd  maximum) . 

Three  interconnected  plants  provide  water  treatment  for  this  primary  water 
supply.  The  combined  maximtm  capacity  of  these  treatinent  facilities  is  111.6 
mgd.  They  provide  removal  of  magnesium,  manganese  and  iron,  pH  control,  addition 
of  fluoride,  and  disinfection  with  chlorine  followed  by  dechlorination.  Supple¬ 
mental  sources  of  water  include  26  wells  and  the  purchase  of  water  from  surround¬ 
ing  community  systems  when  appropriate. 

Only  one  project  is  planned  for  the  SCWA  service  area.  The  "FED-1"  project 
is  planned  to  meet  the  future  water  supply  needs  of  the  SCWA  area.  This  project 
is  capable  of  providing  25,600  acre- feet  (22.8  mgd)  of  additional  water  supply 
for  municipal  and  industrial  use,  as  well  as  flood  control  and  recreation 
benefits.  The  project  is  planned  for  implemaitation  after  the  year  2000,  and  the 
cost  for  water  supply  is  $18.95/AF  ($58. 30/mg),  based  on  the  Non-Federal  share 


for  capital  and  operation  and  maintenance  cost  recovery.  The  project  is  opposed 
by  environmentalists,  however,  it  is  supported  by  local  and  state  agency  offi¬ 
cials  as  necessary  to  meet  the  future  water  needs  of  the  SCWA  area. 

In  1982,  over  forty-one  years  after  the  original  conc^t  was  proposed  and 
over  ten  years  from  the  authorization  of  preliminary  plans,  the  Authority 
completed  a  50  mgd  si:^ply  system  located  on  an  adjacent,  major  river  about  ten 
miles  upstream  from  the  tidal  limits  of  the  estuary.  The  new  supply  system  is 
designed  for  later  expansion  to  200  mgd.  The  new  system  provides  for  solids 
and  metals  removal,  pH  control,  fluoridation,  and  disinfection.  The  treatment 
plant  contains  5.5  million  gallons  of  water  storage  capacity,  and  is  connected  to 
the  existing  storage,  transmission  and  distribution  system  by  about  18  miles  of 
large  diameter  main.  The  current  system  provides  162  mgd  of  maximum  water 
supply  capacity. 

The  dependable  yield  of  the  river  serving  the  new  system  is  less  than 
sufficient  to  provide  all  permitted  withdrawals  of  the  three  jurisdictions  using 
the  river,  including  the  SCWA  50  mgd.  Therefore,  the  permit  for  the  SOJA 
provides  for  allocation  of  river  water  during  drought  emergencies.  The  alloca¬ 
tion  formula  depends  on  the  proportion  of  use  iy  the  three  jurisdictions  during 
the  preceding  winter,  less  other  available  supplies. 

The  transmission  and  distribution  system  includes  about  1,400  miles  of  mains 
with  18  pulping  units  plus  33  booster  putping  stations.  A  total  of  21  million 
gallons  is  stored  in  44  tanks  and  reservoirs.  The  major  water  storage  tanks 
include  9  million  gallons  in  three  tanks  in  A-dale,  5  million  gallons  in  two 
tanks  in  G-springs,  4.3  million  gallons  in  three  tanks  in  P-wood  and  1  million 
gallons  at  the  county  hospital.  The  distribution  system  is  interconnected  at  69 
locations  with  12  other  water  systems.  Five  of  these  other  systems  have  their 
own  independent  water  supply  sources. 

The  water  supplied  to  the  system  during  the  last  decade  is  as  follows: 


Water  quality  is  generally  rated  good-to-excellent  following  the  extensive 
treatment  and  conditioning  provided  by  the  three  water  treatment  plants. 

Provisions  have  be^  made  to  augment  the  water  sii^lies  of  one  of  the 
adjacent  jurisdictions  with  water  drawn  fran  the  major  river  estuary  during  a 
severe  drought  or  other  annergency.  Even  though  the  systems  of  the  three  juris¬ 
dictions  drawing  on  the  river  are  interconnected,  the  allocation  formula  states 
that  withdrawals  from  the  river  are  determined  by  the  available  si;^plies,  so  it 
is  unlikely  that  estuarine  water  would  be  used  in  the  SOOi  system. 

Water  Demands 

Water  Use  by  five  billing  classes  and  wholesale  sales  are  as  follows: 


TABLE  7-12 

SCWA  WATER  OONSUMPTION  AND  SALES  (MILLION  GALLONS) 


SINGLE  TOWN- 

WHOLE- 

YEAR 

FAMILY  HOUSES 

APARTMENTS 

00^®^ERCIAL 

MUNICIPAL 

TOTAL 

SALE 

1979 

6,889  1,139 

2,963 

1,693 

520 

13,205 

8,284 

1980 

7,699  1,269 

2,995 

1,754 

530 

14,247 

8,965 

1981 

7,474  1,350 

2,897 

1,799 

484 

14,006 

8,380 

1982 

7,768  1,445 

2,904 

1,803 

470 

12,587 

8,804 

1983 

8,344  1,643 

3,051 

1,878 

588 

15,504 

9,077 

The  projected  total  water  demand  is  as 

follows: 

TABLE  7-13 

YEAR 

YEAR 

68.60 

897^ 

12877^ 

1985 

73.80 

2000 

96.90 

2030 

141.00 

1990 

81.80 

2010 

112.60 

The  water  was  consumed  by  the  following  numbers  of  users  in  each  billing 
class: 


TABLE  7-14 

SCWA  RETAIL  CUSTOMERS  BY  CLASS  ( 


iER) 


SINGLE 

TOWN- 

COMMERCIAL 

MUNICIPAL- 

YEAR 

FAMILY 

HOUSES 

APARTMENTS 

INDUSTRIAL 

INSTITUTIONAL 

TOTAL 

1974 

71,977 

8,650 

1,188 

2,635 

515 

84,965 

1975 

73,547 

9,431 

1,211 

2,715 

538 

87,442 

1976 

75,795 

10,800 

1,263 

2,800 

552 

91,210 

1977 

80,201 

12,027 

1,322 

2,988 

566 

97,104 

1978 

84,609 

13,570 

1,353 

3,160 

580 

103,272 

1979 

89,325 

15,462 

1,383 

3,339 

600 

110,109 

1980 

92,749 

17,727 

1,412 

3,684 

618 

116,190 

1981 

95,729 

19,756 

1,452 

3,894 

121,464 

1982 

98,012 

21,367 

1,482 

4,054 

646 

125,561 

1983 

101,531 

23,803 

1,538 

4,264 

657 

131,793 

The  revenues  obtained  were  as  follows: 


TABLE  7-15 


SCWA  TOTAL 

WATER  REVENUES 

(DOLLARS) 

YEAR 

RETAIL 

WHOLESALE 

CON.  CHARGE 

OTHER 

TOTAL 

1575 

$11,727,556 

$3,683,889 

$8,069,480 

$2,3557552 

$2575757507 

1980 

13,494,332 

4,269,752 

8,124,776 

2,761,904 

28,650,764 

1981 

12,508,080 

4,082,908 

6,529,867 

3,202,199 

26,323,054 

1982 

13,498,430 

4,938,727 

4,961,359 

2,922,766 

26,321,282 

1983 

15,0J0,550 

5,632,579 

8,066,121 

3,490,048 

32,219,298 

Sewer  System 


The  County  also  operates  a  sanitary  sewcT  systeii  consisting  of  2,157  miles 
of  gravity  sewers,  51  lift  stations  with  a  pumping  capacity  of  178  mgd,  30  miles 
of  force  main,  and  3  wastewater  treatment  plants  with  a  capacity  of  42.65  mgd. 
The  County  has  contracts  with  two  jurisdictions  and  two  sewerage  authorities  to 
treat  up  to  57.386  mgd.  The  County  facilities  serve  109,658  single  family 
residences,  56,197  e^rtment  units,  31,763  townhouses,  4,897  trailers,  and  6,756 
conmercial-industrial  establishments  as  of  February  1984.  The  average  dry-weath¬ 
er  flow  per  unit  connected  has  been  300  gallons  per  day  +  or  -  10  percent  for  six 
years.  An  infiltration/inflow  (I&I)  study  performed  recently  showed  that  25  to 
30  percent  of  the  total  flow  results  fran  I&I. 


The  remainder  of  the  County  housing  units  ace  served  by  individual  septic 
tank  systans  or  by  sewer  systems  operated  by  other  jurisdictions. 


SCMA  PROCEDURES  M^NUAL  APPROACH 


This  section  provides  the  Level  4  eufialysis  for  the  SCMA  area.  The  level  of 
data  available  front  the  authority  is  extensive  and  provides  a  strong  technical 
foundation  for  analysis  of  a  potential  water  conservation  program. 

STEP  1:  Universe  of  Water  Conservation  Measures 


Appendix  A  provides  the  list  of  possible  methods  for  water  conservation  in  the 
SCNA  area.  Table  7-16,  "  Potential  Water  Conservation  Measures",  serves  as  a 
SixiRiary  Table  for  the  analysis  in  Steps  1-4.  These  four  St^s  are  used  to  screen 
the  broad  list  of  water  conservation  measures  to  a  list  of  measures  that  are 
"applicable",  "technically  feasible",  and  "socially  acceptable". 

STEP  2;  Applicability 

The  SCWA  has  had  sane  experience  with  water  conservation  over  the  past 
years.  In  1977,  the  Eastern  states  were  affected  by  a  drought,  and  water 
restrictions  were  implemented  in  August  and  Septatiber  by  the  Authority.  However, 
efficient  use  of  resources  (capital  savings)  and  "good  will"  (not  drought)  were 
the  major  factors  that  initiated  water  conservation  efforts  in  the  area. 

County  governmait's  Plumbing  Code  is  one  source  of  water  conservation 
requirements  for  new  construction.  The  Plumbing  Code  requires; 

o  low- flow  showerheads 
o  flow  restrictors/faucet  aerators 
o  low- flush  toilets  (3.5  gallons/flush) 

o  industrial  recycling  (including  coimercial,  industrial  and  recreational 
uses) 

These  measures  are  indicated  in  Table  7-16,  as  well  as  water  conserving  measures 
and  policies  of  the  Authority,  including: 

o  metering  (100  percent  metered) 

o  pressure- reducing  valves  (maintain  pressure  between  35-80  pounds) 
o  leakage  r^>air  (authority  policy  requires  custoners  to  repair  leaks) 
o  peak  load  and  excess  use  charge  pricing  policy  (although  not 
inf>lanented  for  water  conservation  purposes) 


TABLE  7-16 

POTENTIAL  WATER  CX3NSERVATIW  MEASURES;  SCWAAEVEL  4 


*-•  * 


WATER  CONSERVATION  MEASURES 


REGULATION 

LONG-TERM 

Federal  &  State  Laws  &  Policies 


A.  Federal  Laws  and  Policy 

B.  State  Policy  (1983) 

1.  Plumbing  Code 

2.  Other  Policy 


APPLICABLE 


Local  Codes  &  Ordinances 
K".  Plumbing  Codes  for  Ne 


Structures 


1. 

Low-flow  showerheads 

No 

2. 

Shower  flow  restrictors 

No 

3. 

Toilet  dams 

No 

4. 

Displacement  devices 

No 

5. 

Flush  mechanisms 

No 

6. 

Low- flush  toilets 

No 

7. 

Pressure  toilets 

No 

8. 

Dual-flush  toilets 

Yes 

9. 

Faucet  aerators 

No 

10. 

Faucet  restrictors 

No 

11. 

Pressure  reducing  valves 

No 

12. 

Service  line  restrictors 

No 

13. 

Insulated  hot  water  lines 

Yes 

14. 

Pre-mi xed  water  systems 

Yes 

15. 

(thermostatic  mixing  valves) 

Low  water-using  clothes  washers 

Yes 

16. 

Low  water-using  dishwashers/ 

Yes 

17. 

appliances 

Dry  composting  toilets 

Yes 

18. 

Grey  water  systons  (reuse) 

Yes 

19. 

Leakage  repair  (private  systems) 

No 

20. 

Industrial  recycle 

No 

i.  Plumbing  Codes — retrofitting 

1.  Low-flow  showerheads 

Yes 

2. 

Shower  flow  restrictors 

Yes 

3. 

Toilet  dams 

Yes 

4. 

Displacainent  devices 

Yes 

5. 

Flush  mechanisms 

Yes 

6. 

Low- flush  toilets 

Yes 

7. 

Pressure  toilets 

Yes 

8. 

Dual-flush  toilets 

Yes 

9. 

Faucet  aerators 

Yes 

10. 

Faucet  restrictors 

Yes 

11. 

Pressure-reducing  valves 

Yes 

12. 

Service  line  restrictors 

Yes 

TECH. 

FEASIBLE 


SOCIALLY 

ACCEPTABLE 


TECH. 

MATER  CONSERVATION  MEASURES  APPLICABLE  FEASIBLE 


13.  Insulated  hot  water  lines  Yes 

14.  Pre-mixed  water  systems  Yes 

(thermostatic  mixing  valves) 

15.  Low  water-using  clothes  washers  Yes 

16.  Low  water-using  dishwashers/  Yes 

alliances 


17.  Dry  ocmposting  toilets  Yes 

18.  Grey  water  systenns  (reuse)  Yes 

19.  Leedcage  repair  (private  systems)  Yes 

20.  Industrial  recycle  Yes 

C.  Sprinkling  Ordinances 

1.  Alternate  day  Yes 

2.  Time  of  Day  Yes 

3.  Hand-held  hose  Yes 

4.  Drip  irrigation  techniques  Yes 

D.  Changes  in  landscape  Design  Yes 

E.  Water  Recycling  Yes 

Restrictions 
hi  Rationing 

1.  Fixed  allocation  Yes 

2.  Variable  percentage  plan  Yes 

3.  Per  capita  use  Yes 

4.  Prior  use  basis  Yes 

B.  Restrictions  on  Specific  Uses 

1.  Recreational  uses  Yes 

2.  Conmercial  &  Industrial  uses  Yes 

3.  Car  washing  Yes 

COtn’INGENT  (For  Declared  Drought) 

Local  Codes  &  Ordinances 

aI  Sprinkling  Ordinances  Yes 

B.  Water  Recycling  Yes 

Restrictions 
hi  Rationing 

1.  Fixed  allocation  Yes 

2.  Variable  percentage  plcUi  Yes 

3.  Per  capita  use  Yes 

4.  Prior  use  basis  Yes 

B.  Restrictions  on  Specific  Uses 

1.  Recreational  uses  Yes 

2.  Commercial  &  Industrial  uses  Yes 

3.  Car  washing  Yes 


SOCIAIIiY 

ACCEPTABLE 


FOOTNOTES;  TABLE  7-16 


APPLICABLE; 

"Yes"  i^licable 

"No"  Currently  in  use  (1)  Required  by  utility  policy,  (2)  Required 
by  state  or  local  planbing  code,  (3)  Required  by  some  other 
authority,  or  (4)  Requested  for  voluntary  inplementation 
(ie.,  "No  (1)"  means  currently  in  use,  as  a  result  of  utility's 
authority.  "No.  (14)”  means  utility  authority  and  voluntary). 

TECHNICALLY  FEASIBLE; 

F  Not  in  use,  but  technically  fusible  (will  not  adversely  affect 

water  use  (other  than  flow  reduction  if  implemented) .  For 
example,  a  sector  of  a  water  service  area  has  low  water  service 
pressure  and  flow  restrictors  will  adversely  affect  use.  Such 
devices  are  not  technically  feasible. 

P  Not  in  use,  but  potentially  technically  feasible  once  possible 

small  technical  obstacles  to  implementation  are  over. 

SOCIALLY  ACCEPTABLE; 


"Yes"  or  "No"  Based  on  analysis  of  social  acceptability,  measure  is 
aoc^table  to  public. 


NA  Not  available. 


The  policy  of  the  SCWA  is  to  promote  procedures  and  programs  designed  to 
eliminate  wasteful  water  practices  and  to  provide  eissistance  to  customers  who 
desire  to  practice  water  conservation.  The  Authority  recognizes  the  benefits  of 
this  e^roach  to  include; 

1.  Potential  reduction  or  delay  in  the  need  for  additional  water  suf^ly 
facilities. 

2.  Potential  reduction  or  delay  in  the  need  for  additional  wastewater 
treatxnent  facilities. 

3.  Economic  advantage  to  customers  and  better  informed  customers  with 
regard  to  methods  and  procedures  of  water  conservation. 

The  SG4A  program  is  broad;  SCNA; 

o  Utilizes  a  peak  use  charge,  as  part  of  the  rate  schedule,  which 
has  resulted  in  a  reduction  of  peak  use  consunption  (mentioned 
previously) . 


o  Notifies  civic  and  social  organizations  regarding  the  avail¬ 
ability  of  SCHA  personnel  to  discuss  water  conservation. 


o  Participates  in  classroom  programs  on  water  conservation  in 
co(^ration  with  the  County  school  system. 

o  Issues  pressure-reducing  valves,  without  cost,  to  customers 
whose  plixnbing  predates  existing  County  codes  to  eliminate 
the  wasting  of  water  because  of  excessive  pressure. 

o  Alerts  customers  to  unusually  high  consunnption  and  investigates 
the  cause.  If  the  high  consun^ion  is  attributable  to  leaks, 
the  SO<A  makes  a  one-time  liberal  adjustment  to  the  bill  Which 
substantially  offsets  the  cost  of  repairs. 

o  Periodically  mails  pamphlets  to  customers  denoting  prudent 
water  use  practices. 

o  Maintains  a  library  of  information  on  water-saving  devices  that 
are  available  on  the  market. 

o  Upon  request,  checks  customer's  premises  for  leaks. 

o  Maintains  a  stand-by  service  to  shut  down  reported  main  breaks 
within  one  hour  of  notification  on  a  24-hour,  seven-days-a-week. 

o  Maintains  a  program  for  periodic  water  testing  and  repair. 

o  Periodically,  trains  Customer  Service  Representatives  regarding 
methods,  procedures  and  devices  available  to  customers. 

o  Assists  civic  and  social  organizations  in  establishing  water 
conservation  programs  in  their  neighborhoods. 

o  Provides  water  conservation  information  to  any  interested 

customers,  including  tailoring  the  information  to  the  customer's 
specific  requirements. 

o  Submits  suggestions  for  plumbing  code  revisions  relative  to 
water  conservation  to  appropriate  jurisdictions. 

In  terms  of  jurisdictions  and  institutional  authority,  the  SCMA  area  is 
fairly  simple,  and  authority  for  water  supply  and  wastewater  management  are 
primarily  with  the  State,  County  and  Authority.  However,  in  terms  of  adjoining 
areas  and  interrelationships  of  plans  with  other  large  water  systems,  the 
inan£igen)ent  of  water  resources  in  the  region  is  complex.  Multi- jurisdictional 
plans  have  been  pr^>ared  to  deal  with  drought  and  water  shortage,  and,  yearly, 
these  jurisdictions  and  large  self-supplied  water  users  "play"  water  shortage 
games  to  deal  with  assvxned  drought  and  water  shortfall. 

As  a  result,  the  SCWA  or  other  jurisdictions  have  already  implemented 
nunerous  water  conservation  measures  in  the  region.  Table  7-16  indicates, 
however,  that  many  methods  are  still  applicable  for  new  construction,  retrofits 
(single  family  and  multi-family  construction),  system  leak  detection  (now  only 
voluntarily  used  for  finding  household  leaks) ,  and  education.  Many  options  are 
also  applicable  for  water  use  restrictions  during  water  shortage. 
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STEP  3;  Technical  Feasibility 

The  vgater  conservation  measures  in  Table  7-16  were  screened  to  determine  if 
they  were  technically  feasible  (F) ,  potentially  technically  feasible  (P) ,  or  not 
tec^ically  feasible  (No) ,  based  on  knowledge  of  the  measures  and  of  aspects  of 
the  SCWC  water  system  that  could  affect  their  function.  TVlthough  nany  of  the 
measures  were  shown  in  Step  2  to  be  Not  A^^licable  because  of  existing  policy 
which  requires  their  use,  no  technical  limitations  are  known  that  would  exclude 
their  use. 

STEP  4;  Social  Acceptability 

The  SCWA  implemented  some  water  conservation  measures  in  the  past  but,  until 
now,  has  not  attainted  to  determine  the  willingness  of  its  customers  to  partici¬ 
pate  in  their  use.  As  part  of  this  project,  the  SCWA  conducted  a  survey  to 
evaluate  the  willingness  of  the  public  to  use  water  conservation  measures.  The 
survey  form  (Procedures  Manual,  Appendix  B)  was  sent  with  a  cover  letter  to  a 
representative  sample  of  SCWA  customers  (enclosed  with  a  regular  water  bill) . 
The  completed  questionnaire  (included  in  Appendix  C)  presented  eight  water 
conservation  measures  for  consideration  and  asked  questions  concerning  each.  The 
measures  include: 

A.  Individuals  install  new  water-conserving  plumbing  fixtures  such 
as  low-flow  toilets  and  showerheads  in  their  new  homes. 

B.  City  and  State  governments  engage  in  active  campaigns  to  educate 
the  public  on  how  to  conserve  water. 

C.  Sewage  is  processed  and  treated  water  reused  for  manufacturing 
and  irrigation  of  crops. 

D.  Building  codes  require  the  installation  in  new  buildings  of 
water-conserving  plunbing  fixtures  such  as  low-flow  showerheads 
and  toilets. 

E.  As  the  amount  of  water  used  increases,  the  price  per  gallon  is 
raised. 

F.  The  City  controls  the  rate  of  urban  growth  and,  thus,  the  demand 
for  water  by  issuing  only  a  limited  number  of  building  permits 
each  year. 

G.  The  use  of  water  for  lawns  and  gardens  is  reduced  by  half. 

H.  During  a  severe  drought,  the  goverrroent  imposes  restrictions  on 
water  use  that,  if  violated,  results  in  stiff  fines. 


I.  To  be  effective,  some  of  the  measures  described  above  would  have 
to  be  made  into  law  and  enforced  by  government.  Generally,  how 
do  you  feel  about  this? 


Questions  asked  of  recipi^its  of  the  questionnaire  included: 

1.  How  nudi  do  you  know  about  this  particular  water  conservation  measure? 

2.  How  well  do  you  think  it  would  work? 

3.  How  economical  do  you  think  it  would  be? 

4.  How  serious  would  the  need  for  water  conservation  have  to  be  before 
you  think  this  measure  should  be  adopted? 

5.  Overall,  how  do  you  evaluate  the  conservation  measure? 

Respondents  were  offered  a  range  of  four  choices  on  each  answer,  which  are 
s^roximately: 

1.  None,  not  at  all,  unacceptable. 

2.  Just  a  little,  not  too  good. 

3.  A  fair  anount,  pretty  good. 

4.  Quite  a  bit,  big,  mthusiastic  approval. 

The  responses  3  and  4  (the  "fair”  to  "enthusiastic"  expressions)  are 
considered  positive  acc^tance  of  the  proposed  water  conservation  options.  The 
public  responded  to  the  questionnaire  as  follows: 


TABLE  7-17 

SCWA  SOCIAL  ACCEPTANCE  SURVEY  RESULTS 


PERCENT  POSITIVE  RESPONSE 


QUESTIONNAIRE  ONLY  FOR  SERIOUS 

MEASURES  KNOWLEDGE?  WILL  IT  WURK?  COST?  PRCBLEM?  OVERALL? 

A.  Retrofit  71  78  71  51  82 

B.  Education 

C.  Reuse 

D.  Building  Codes 

E.  Price 

F.  Growth  Control 

G.  Lawn  Restriction 

H.  Severe  Drought 
Restriction 

I.  Use  of  Laws/ 

Enforcement 


As  a  result  of  the  emalysis  in  Steps  1-4,  the  long  list  of  iiiater  conserven 
tion  measures  that  viere  available  for  use  in  the  SQA  area  has  been  reduced  to  a 
list  of  measures  that  are  applic^le,  tecAmically  feMible,  eund  socially  eicx»pt- 
able.  These  measures  have  a  good  probability  or  achieving  water  conservation  in 
the  SC3A  area.  The  screened  measures  that  will  be  subject  to  subsequent  analysis 
steps  include: 


SUMARY: 


TABLE  7-18 

MEASURES  FROM  SCREENING  STEPS  1-4 


LONG-TERM  MEASURES 

1.  Pronntion  of  water-conserving  clothes  washers  and  dishwasher 
appliances  (through  modified  building  codes) . 

2.  Use  of  pressure-reducing  valves  (more  intensive  use)  in  areas 
of  high  water  pressure. 

3.  Ad<^ion  of  a  utility  pipeline  leak  detection  and  repair  program 

4.  Retrofit  of  low-flow  showerheads  and  toilet  displacennent  devices 
(with  renewal  every  15  years) . 

5.  Adoption  of  a  public  education  program  (more  intensive  effort 
with  renewal  every  15  years) . 

OONTINGENT  MEASURES 

6.  Mandatory  restrictions  on  water  use. 


STEP  5: 


olementation 


The  SCHA  has  actively  pursued  measures  to  increase  water  si;pply  and  reduce 
unnecessary  wasted  water.  The  County  and  State  have  also  been  active  in  these 
areas.  The  SCHA  has  a  large  and  well-trained  staff  with  capabilities  for 
implementing  each  of  these  measures,  or  as  in  Measure  1,  assisting  the  County  in 
making  modifications  to  the  County  BOCA  code. 

Measure  1  (Water-Saving  Appliances 


The  SCHA  previously  investigated  water-saving  appliances  on  a  anall  scale 
basis.  Water-saving  dishwashers  use  a  minimuon  of  about  7.5  gallons  per  load 
(standard  dishwashers  range  from  7.5-16  gallons  per  load  (20),  and  water-conserv¬ 
ing  clothes  washers  use  from  16  to  19  gallons  per  loeKi  (standard  clothes  washers 
range  from  27  to  54  gallons  per  load.  (20)  This  mecisure  impacts  residential 
single  family  aund  multi-family  housing,  commercial  and  industrial  development  and 
encourages  existing  development  to  m^e  the  change  to  water-saving  appliances 
when  they  are  replacing  appliances. 


The  SCdA  promotes  the  change  in  County  plumbing  cxxle  requiremaits  to  10 
gallons  per  load  dishwashers  and  42  gallons  per  load  clothes  washers  (assizned 
reductions  of  28  percent  and  10  percent,  respectively) ,  and  County  building 
inspections  for  new  construction  to  ensure  compliance  (along  with  routine 
investigations  for  other  building  code  requirements) .  The  SCNA  also  promotes  the 
change-over  from  standard  a^^liances  to  water-saving  appliances  by  local  plvxnbing 
supply  eux3  e^liance  distribution  centers. 

Measure  2  (Pressure  Reducinq  Valves) 


The  SCWA  area  County  codes  require  pressure-reducir^  valves  (PRV)  for 
utility  service  districts,  £«k3  the  utility  installs  these  devices  in  the  mains  or 
individual  connections  on  a  cost-effectiveness  basis.  Where  existing  hous^old 
service  areas  have  line  pressure  greater  than  80  psi  (Uniform  Plmnbing  Code,  1973 
edition  calls  for  a  maximixn  of  80  psi  and  a  minimum  of  15  psi  household  delivery 
pressure),  the  SCWA  now  provides  free  pressure- reducing  valves  (cost  of  $20.00 
per  valve  for  3/4”  or  1/2”  size,  brass  valves)  to  customers  for  connections 
installed  before  the  mid-1970's.  The  program  is  based  on  the  customers'  interest 
in  reducing  pressure  auid  is  voluntary,  and  the  cost  of  installation  is  borne  by 
the  customer  (estimated  at  $50  -  $100).  The  existing  PRV  program  is  as  follows: 

Objective:  maintain  systan  water  pressure  between  35  and  80  pounds. 

New  Construction  (assumed  for  all  new  construction  since  mid  1970 's) 


o  Utility  installs  PRV  for  systan  pressure  reduction,  or 
o  Developers  install  PRV  in  individual  homes  with  County  plumbing 
inspect ion/enforcanent . 

Neighborhoods  (without  PRV'S) 

o  PRV  available  free  to  any  home  (once,  2  sizes) . 
o  Homeowner  installs  (or  plunber) . 
o  County  waves  plixnbing  inspection  fee. 
o  Cost  (utility)  of  PRV  ($20.00),  installation  (homeowner) 

$50  -  $100  (pluvber  cost) . 


Failure/ 


Placement 


o  Life  of  PRV  7-15  years, 
o  Replacement  at  homeowner's  expense. 

This  program  is  believed  to  be  effective,  especially  with  new  construction. 
However,  with  regard  to  existing  older  neighborhoods  (without  system  PRV's)  and 
replacement  of  units  when  they  fail,  additional  water  conservation  is  possible. 
Homeowners  are  usually  enrare  of  pressure-reducing  valve  failures.  Annoying  vater 
hammer  problems  develop  and  washing  machines  and  other  water-using  appliance 
valves  may  be  damaged,  but  a  significant  percentage  of  the  service  population  may 
not  be  aware  of  the  problem.  As  a  result,  in  conjunction  with  the  water  conser¬ 
vation  program,  PRV's  are  promoted,  and  information  regarding  the  use  of  PRV's 
and  the  availability  of  free  PRV's  for  homeowner  installation  will  be  made 
available. 


This  measure  promotes  the  installation  of  pressure- reducing  valves  (limiting 
pressure  to  80  psi,  provided  free)  to  these  areas  and  replaces  valves  in  other 
service  areas  where  failure  may  be  expected  (based  on  the  7-15  year  life  expect¬ 
ancy  of  the  devices) .  This  measure  is  implemented  by  the  SQJA  staff  with  a  more 
intensive  effort  to  an  existing  program  and  impacts  water  savings  in  residential 
(interior  and  exterior),  multi-family,  conmercial,  and  industrial  water  use 
sectors. 

Measure  3  (Pipeline  Leak  Detection) 

The  SCW^  has  a  relatively  low  percentage  of  unaccounted-for  water,  ranging 
from  9-10  percent.  The  utility  currently  has  a  meter  management  prograan  that 
provides  inspection,  verification  of  all  meters  greater  than  3"  (tested  and 
taigged)  and  randan  verification  of  smaller  meters;  however,  no  program  for 
coi^ehensive  system  leak  detection  and  repair  has  been  implemented.  Attention 
has  focused  in  the  past  on  main  breaks  ranging  fron  a  low  of  145  per  year  to  215 
per  year  over  the  five-year  period  fron  1978  to  1982. 

Main  breaks  and  large  pipeline  leaks  often  cause  disruption  to  transit, 
conmercial  business  and  communications  within  the  SCWA  service  area,  and,  in 
general,  inconvenience  to  the  public  fron  the  interrupted  water  supply.  The  SCWA 
recognizes  this  problem  and  wishes  to  direct  its  leak  detection  effort  at 
identifying  major  main  breaks  before  they  cause  an  emergency  situation.  The 
proposed  leak  detection  program,  therefore,  identifies  leaks  in  major  conmercial 
areas  so  that  r^>airs  are  made  during  non-business  or  off-peak  hours. 

The  proposed  leak  detection  program  has  a  goal  of  maintaining  a  9  percent 
level  of  unaccounted-for  water. 

Measure  4  (Retrofit) 

As  indicated  previously  in  Table  7-16,  the  SCWA  has  not  implemented  any 
retrofit  programs  in  the  past.  However,  there  has  been  a  great  deal  of  exper¬ 
ience  with  these  measures  in  neighboring  service  areas.  The  residents  are 
familiar  with  the  impacts  of  drought  to  the  area  and  are  willing  to  conserve 
water  as  indicated  in  the  social  acceptability  survey.  The  SCWA  will  implemoit  a 
kit  distribution  program,  including  a  low-flow  showerhead  and  displacement 
devices  for  interested  water  users.  The  program  provides  these  devices  and 
necessary  literature  free  of  charge.  This  program  reduces  water  use  in  interior 
residential,  multi-family,  coimercial  and  public  water  use  categories.  This 
program  is  implemented  in  1980  and  then  renewed  every  15  years  as  a  long-term 
water- reducing  technique. 

Measure  5  (Education) 

The  SCWA  has  used  bill  stuffers  and  developed  literature  on  water  conserva¬ 
tion  methods  ^or  its  customers  in  the  past.  This  proposed  education  program  is 
implemented  as  an  intensive  SCWA  effort  to  coincide  with  the  retrofit  program 
distribution  of  water-saving  showerheads  and  toilet  displacement  devices.  The 
program  consists  of  direct  mail  campaigns  providing  information  to  customers, 
rexiio  and  newspaper  campaigns  and  lectures  and  meetings  with  civic  and  business 
orgeuii rations  (an  expansion  of  current  programs)  and  is  targeted  at  residential, 
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multi-family,  coonnercial  and  industrial  customers  and  is  renewed  to  coincide 
with  the  retrofit  program  15-year  interval. 


Measure  6  (Restrictions) 


For  periods  of  water  shortage,  a  contingency  program  is  initiated  that 
focuses  on  exterior  residential,  conmercial,  industrial  and  public  water  use 
categories.  The  impact  is  on  unnecessary  water  use  (low  priority  water  use 
relative  to  hunan  health  and  well  being).  The  SCVO^  implanents  this  program 
during  temporary  drought  emergency. 

STEP  6;  Effectiveness 

The  effectiveness  analysis  for  the  service  area  consists  of  four 

substeps  and  evaluations: 

Substep  6.1  Disaggregated  Water  Demand  Forecasts 
Substep  6.2  Determine  Fraction  of  Water  Demand  Reduction 
Substep  6.3  Determine  Coverage 
Substep  6.4  Analysis  of  Effectiveness 


6.1  Disaqqreqated  Water  Demand  Forecasts 


Unlike  the  St^  6  einalysis  for  Exanples  2  and  3  (where  projections  were 
first  made  in  Stage  1  of  future  water  demand  without  the  full  inpact  of  current 
recCTtly  implemented  and  progranmed  water  conservation,  and  then  adjusted  in 
Stage  2  to  develop  a  baseline  water  demand  that  was  fully  impacted  by  the  current 
and  progranmed  water  conservation  prograns),  this  analysis,  like  Example  1, 
provides  the  necessary  baseline  projections  directly. 

A  baseline  water  demand  projection  was  prepared  as  a  part  of  a  Federal  water 
supply  study  which  included  the  SCWA  service  area.  This  baseline  projection  was 
prepared  in  1979  and  involved  a  significant  effort  and  expenditure  including  the 
use  of  sophisticated  analyses  of  historic  and  future  water  danand  by  vmter 
customer  groups.  The  projections  include  the  future  effect  of  current  water 
conservation  efforts  in  the  SGi^A  area,  including  the  effect  of  existing  plumbing 
codes  with  required  water-saving  fixtures  (referenced  previously  in  Step  2 
applicability) .  The  effect  of  these  water-saving  devices  was  to  reduce  water  use 
in  new  construction  by  27.5  percent  for  residential  use,  19.0  percent  for 
commercial/ industrial  use,  and  15.0  percent  for  public  use.  As  a  result,  the 
baseline  projections  for  the  years  1980-2030  represent  the  implementation  of 
current  water  conservation  policy  that  will  affect  future  water  use.  These 
baseline  water  demands  represent  a  minimum  reduction  in  water  use. 

A  conputer  model  was  used  in  the  Federal  water  supply  study  to  project  water 
use  in  the  SCNA  service  area  in  each  water  customer  class  at  ten  year  intervals 
from  1980-2030.  Inputs  to  the  program  included: 


o  Total  use  per  category  by  month  for  both  indoor  euid  outdoor  use  in 
1976. 

o  Water  dennand  growth  indicators,  including  valves  for  1976  and  the 
projected  year  2030. 

o  Effects  of  any  water  conservation  measures  (reduction  factors)  that 
were  evaluated. 

The  program  determined  much  of  the  essential  information  needed  for  the 
projections: 

o  Existing  employment  or  dwelling  units  in  each  user  category. 

o  Per  unit  water  use  in  each  user  group  (current  water  use  divided 
by  an  existing  appropriate  growth  indicator  value) . 

o  C3iange  in  water  use  per  unit  for  residential  user  classes  resulting 
fron  changes  in  household  size. 

o  Aggregate  effects  of  water  conservation  measures  in  eadi  user  category. 

Ihe  results  of  the  analysis  were  checked  with  projections  available  from  the 
Authority  and  with  other  available  cross-reference  information  (ie.,  population, 
housing,  hous^old  size)  cind  were  accepted  as  an  appropriate  baseline  with  which 
to  work. 

Tables  7-19  through  7-21  (Summary  of  Water  Demand) ,  present  the  baseline 
projections  for  the  SCWA  area  for  the  medium,  low  and  high  growth  projections, 
respectively. 

Since  the  Federal  study  did  not  use  a  range  of  projections,  and  only 
presented  a  most  likely  condition  (used  as  the  medium  growth  projection) ,  the  low 
euid  high  projections  were  based  on  information  available  frcxn  the  authority  to 
develop  the  high  and  lower  growth  ranges  (note  the  low  range  is  significantly 
lower  than  the  high  and  medium  ranges) .  The  assumptions  for  a  limited  possible 
higher  growth  and  greater  potential  for  low  growth  are  typical  of  expectations 
for  the  eastern  urban/suburban  areas  where  growth  and  population  migration  have 
established  the  likelihood  of  limited  expansion  emd  more  probable  out-migration. 
Table  7-22  presents  these  population  assimptions  for  the  high  and  low  growth. 


TABLE  7-19 

SCWA  SU^«1ARY  OP  WATER  DEMAND  (AVERAGE  ANNUAL  MGD) 
MEDIUM  GRCWTH  CASE^- 


TOTAL  ANNUAL  WATER  USE  INDOOR  AND  OUTDOOR 


CUSTOMER  CLASS 

SFR 

1980 

297553’ 

1990 

357755 

2000 

40.408 

2010 

447553 

2020 

497551 

2030 

547505’ 

MFR 

15.826 

19.982 

23.483 

26.768 

31.237 

34.111 

ccmm/ind 

9.499 

12.164 

14.400 

16.727 

19.709 

22.661 

PUBANST 

5.226 

7.586 

10.151 

11.856 

14.040 

16.202 

FED. 

4.719 

5.564 

5.861 

6.806 

8.017 

9.216 

UNACCOUNTED 

6.509 

8.171 

9.510 

10.743 

12.343 

13.815 

TOTAL 

71.059 

89.200 

103.813 

117.279 

134.739 

150.809 

ANNUAL 

INDOOR  USe2 

(MCD) 

CUSTOMER  CLASS 

SFR 

1980 

24755? 

1990 

307355 

2000 

337555’ 

2010 

37755? 

2020 

41.540 

2030 

467351 

MFR 

15.098 

19.063 

22.403 

25.537 

29.800 

32.542 

COMN(/IND 

6.640 

8.503 

10.066 

11.692 

13.777 

15.840 

PUBANST 

5.148 

7.472 

9.999 

11.678 

13.829 

15.959 

FED 

3.690 

4.351 

4.583 

5.322 

6.269 

7.207 

TOTAL 

55.200 

69.440 

81.034 

91.553 

105.215 

117.639 

ANNUAL  OUTDOOR  USE2 

(MO)) 

CUSTOMER  CLASS 

SFR 

1980 

4. 645 

1990 

5.681 

2000 

6.425 

2010 

77353 

2020 

77551 

2030 

8771? 

MFR 

.728 

.919 

1.080 

1.231 

1.437 

1.569 

C0M^VlND. 

2.859 

3.661 

4.334 

5.035 

5.932 

6.821 

PUBANST 

.078 

.114 

.152 

.178 

.211 

.243 

FED 

1.029 

1.213 

1.278 

1.484 

1.748 

2.009 

TOTAL 

9.350 

11.588 

13.269 

14.984 

17.181 

19.356 

^Supply  and  Demand  Annex  Report,  Federal  Water  Supply  Study,  Tables  40-45. 

2indoor /Outdoor  allocations  determined  from  Conservation  and  Demand  Annex 
Report,  Table  11-17, 


Note:  Total  Water  Use  equals  Indoor  plus  Outdoor  use,  plus  Unaccounted-For 
water. 


TABLE  7-20 

SCNA  SUmARY  OF  WATER  DEMAND  (AVERAGE  ANNUAL  MCX>) 
_  _  LOW  GROWTH  CASE _ 


TOTAL  ANNUAL  WATER  USE  INDOOR  AND  OUTDOOR 


CUSTOMER  CLASS 


SFR 


cowind 

PUB/INST 


16.984 

19.961 

23.422 

27.332 

10.339 

12.240 

14.636 

17.245 

TOTAL 

60.400 

75.820 

88.241 

102.619 

117.896 

131.957 

ANNUAL 

INDOOR  USE 

(MGD) 

CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

SFR 

207^ 

257533 

287155' 

327158 

367337 

40.329 

MFR 

12.833 

16.203 

19.042 

22.344 

26.075 

28.474 

Cmi/IND 

5.644 

7.227 

8.556 

10.230 

12.054 

13.860 

PUB/INST 

4.376 

6.351 

8.499 

10.218 

12.100 

13.964 

FED 

3.136 

3.698 

3.895 

4.656 

5.485 

6.306 

TOTAL 

46.920 

59.024 

68.878 

80.109 

92.063 

102.934 

TOTAL  OUTDOOR  USE 

(MGD) 

CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

COMM/IND 

PUB/INST 


11.278  13.111 
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TABLE  7-21 

SCWA  SUhMARY  OF  WATER  DEMAND  (AVERAGE  ANNUAL  MGD) 
HIGH  GROWTH  CASE 


TOTAL  ANNUAL  WATER  USE  INDOOR  AND  OUTDOOR 


CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

SFR 

29350 

seTSS?" 

41315 

457711 

517359 

57.545 

MFR 

15.826 

20.182 

23.953 

27.571 

32.486 

35.816 

COM^^/IND 

9.499 

12.286 

14.688 

17.229 

20.497 

23.794 

PUBANST 

5.226 

7.662 

10.354 

12.212 

14.601 

17.012 

FED 

4.719 

5.620 

5.978 

7.010 

8.337 

9.676 

UNAaX)UNTED 

6.509 

8.253 

9.700 

11.065 

12.836 

14.505 

TOTAL 

71.059 

90.092 

105.889 

120.797 

140.128 

158.349 

ANNUAL  INDOOR 

USE 

CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

SFR 

247554 

30355 

347555 

387m 

437551 

487555 

MFR 

15.098 

19.254 

22.851 

26.303 

30.992 

34.169 

COMM/IND 

6.640 

8.588 

10.267 

12.043 

14.328 

16.632 

PUB/tNST 

5.148 

7.547 

10.199 

12.028 

14.382 

16.756 

FED 

3.690 

4.394 

4.675 

5.482 

6.519 

7.567 

TOTAL 

55.200 

70.134 

82.654 

94.299 

109.423 

123.520 

ANNUAL  OUTDOOR  USE 

1990  2000  2^  2^  2030 

ttjsst  bttst 


CUSTOMER  CLASS 


1980 


HIGH  GROMTHl 


MEDIUM  GROWTH^ 
NS 

LOW  GRCWml 


1980 

1990 

2000 

2010 

2020 

2030 

673.8 

889.1 

1,054.5 

1,203.2 

1,391.5 

1,563.6 

(0.0%) 

(+1.0%) 

(+2.0%) 

(+3.0%) 

(+4.0%) 

(+5.0%) 

673.8 

880.3 

1,033.9 

1,168.2 

1,338.0 

1,489.9 

28.2 

21.7 

22.2 

12.7 

3.8 

0.0 

572.7 

748.3 

878.8 

1,022.1 

1,170.8 

1,303.6 

(-15.0%) 

(-15.0%) 

(-15.0%) 

(-12.5%) 

(-12.5%) 

(-12.5%) 

(%)  =  increeises  or  decreases  above  or  below  medium  growth. 

NS  ==  nunnbers  represent  population  not  served  1:^  public  system. 

^Adjusted  SCWA  printout  on  population  projections  (Low,  Medium  and  High)  and 
eqE^roximate  differentials  fron  medium  growth. 

^Supply  and  Demand  Annex  R^xirt,  Federal  Water  Sufply  Study,  Table  V-7,  p.  129. 


The  SG^A  has  detailed  monthly  data  on  water  use  by  user  category  and 
additional  data  were  available  in  the  Federal  water  study  to  allocate  the  average 
water  use  to  indoor  and  outdoor  categories  by  the  following  method: 

1.  Analysis  of  water  use  by  custoner  class  for  1976  indicated  the  sunnier 
use  period  was  from  May  to  October  (see  Table  7-23). 

2.  Calculate  average  month,  average  sunmer  month,  average  winter  month  and 
determine  ratio  of  average  sunmer  use  (difference  sunmer  average  minus  winter 
average)  to  average  monthly  use. 

3.  Use  ratio  to  allocate  water  use  by  user  class  in  Tables  7-19  through 
7-21  to  indoor  and  outdoor  uses. 


The  effect  of  this  analysis  was  to  determine  the  percenteige  of  annual  water  use 
represented  outdoor  use  (the  difference  would  be  indoor  use) : 

SFR:  15.9% 

MFR;  4.6% 

COMM/IND;  30.1% 

POB/INST:  1.5% 


CUSTOMER  CLASS 


January 

February 


PUB/INST 


kl:l 


S^tanber 

24.96 

6.23 

2.88 

1.19 

2.21 

October 

15.29 

4.92 

2.35 

.% 

2.07 

November 

21.71 

5.44 

2.39 

1.93 

1.93 

December 

17.87 

5.37 

2.00 

1.15 

1.81 

AVG. 

18.83 

5.14 

2.17 

1.30 

2.15 

Sumner  Avg. 

20.35 

5.26 

2.51 

1.31 

2.38 

Winter  Avg. 

17.35 

5.02 

1.84 

1.29 

1.91 

Outdoor  Avg. 

3.0 

.24 

.07 

.02 

.47 

Allocation  Factor 

3.0A8.83 

.24/5.14 

.67/2.17 

.  02 A.  30 

Al/2 

Percent 

(15.9) 

(4.6) 

(30.1) 

(1.5) 

(21.8) 

Sumner;  May-October 

Based  on  Table  11-17,  Conservation  and  Demand  Annex,  Federal  Water  St^ly 
Study,  (average  of  combined  user  groups) . 


Peak  day  water  use  projections  were  provided  by  the  Federal  water  supply  study 
and  are  presented  in  Table  7-24.  Again,  these  projections  were  assuned  to 
be  a  mediiin  growth  projection.  By  a  method  similar  to  that  used  in  determining 
the  indoor  and  outdoor  shares  for  average  use,  the  annual  average,  as  well  as 
suniner  and  winter  averages  and  differentials  were  determined  in  Table  7-24. 
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PEAK  DAY  (MGD 


January 

FdDtuary 


September 

90 

114 

133 

151 

174 

191 

October 

78 

98 

114 

129 

148 

16! 

November 

73 

91 

106 

119 

136 

151 

December 

73 

91 

105 

118 

136 

15; 

Annual  Avg. 

81.3 

102.6 

119.3 

134.8 

155.1 

17 

Summer  Avg. 

91.3 

115.6 

134.8 

152.8 

176.1 

19- 

Winter  Avg. 

71.3 

89.5 

103.8 

116.6 

134.0 

14 

Suimer-Winter 

Differential 

20.0 

26.1 

31.0 

36.2 

42.1 

41 

^Supply  and  Demcind 

Annex,  Federal  Water  Supply  Study,  Tables 

V-30  ■ 

to  V-35 

In  1980,  for  exenple,  the  peak  day  water  use  is  104  mgd  and  the  suiiner:win- 
ter  differential  is  20.0  mgd.  Table  7-25  provides  the  results  of  the  process  to 
allocate  the  suimer  and  winter  use  to  user  classes  by  the  following  steps: 

1.  Obtain  peak  day  water  use  in  Table  7-24. 

2.  Determine  leakage  (unaccounted  for  water)  at  9.1  percent  for  the  SCNA 
area. 

3.  Determine  peak  day  outdoor  water  use  (Table  7-24)  by  difference 

method  Suimer  -  Winter  (ie.,  1980  20  mgd). 

4.  To  determine  peak  day  indoor  use,  subtract  fron  total  use  (ie., 

104  mgd  (1980)  9.526  mgd  for  unaccounted  and  20  mgd  for 
outdoor  -  74.474  ngd) . 

5.  Based  on  Federal  study  data  presented  in  Table  7-25,  shares  of 
the  suimer  peak  day  indoor  and  outdoor  water  use  were 
detemined  by  each  user  class  and  allocated. 

6.  Determine  total  water  use  by  suiming  the  indoor  and  outdoor  uses. 


TABLE  7-25 

SCWA  PEAK  WATER  USE  ALLOCATIONS  1 
MEDIUM  GROWTH  CASE 


%  * 


SFR 

MPr2 

MFr3 

COMM/IND 

POB/INST 

COMM 

fed 

TOTAL 

TOTAL  USE 

226.26 

30.09 

93.39 

48.53 

17.  i9 

sTS? 

25781 

445.06 

SUMMER 

122.11 

15.59 

47.63 

27.77 

8.88 

2.36 

14.33 

238.67 

WINTER 

104.15 

14.50 

45.76 

20.76 

8.41 

1.33 

11.48 

206.39 

DIFFERENCE  17.96 
(SUPWER  INCREMENT) 

1.09 

1.87 

7.01 

0.47 

1.03 

2.85 

32.28 

SUPWER  WATER  USE  ALLOCATION  TO  EAOl  CATEGORY  (OUTDOOR) 


TO  GET; 


SFR:  17.96/32.28 

MFR;  1.09  +  1.87/32.28  * 

COMM/IND;  7.01  +  1.03/32.28  * 

PUB/INST;  .47/32.28  = 

FED;  2.85/32/28  * 


PERCENT  OF  SIMMER  WATER  USE 
INCRH4EMT  BY  EACH  CATEGORY 

55.7 

9.2 

24.9 

1.5 

8.7 

100.0 


iKi'. 


WINTER  WATER  USE  ALLOCATION  TO  EACH  CATEGORY  (INDOOR) 


TO  GET; 


SFR;  104.15/206.39 

MFR  14.50  +  45.76/206.39  = 

COMM/IND;  20.76  +  1.33/206.39  = 
PUB/INST;  8.41/206.39 
FED;  11.48/206.39 


PEHCEWT  OF  WINTER  WATER  USE 
INCREMENT  BY  EACH  CATEGORY 

50.4 

29.3 

10.7 

4.1 

5.5 

100.0 


^Conservation  and  Demand  Reduction  Speciality  Annex,  Table  11-17,  Federal 
Water  Supply  Study,  p.  37. 

2Townhouses. 

^Apartments. 


Tables  7-26  through  7-28  present  the  peak  demand  projections  for  the  medi  m, 
low  and  high  growth  projections. 


7-29 


1^^ 


ss 


TOTAL  WATER 

USE  (PEAK  DAY  JULY,  MOD) 

CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

SFR 

48.675 

61.818 

72307 

827357 

95.173 

106753S’ 

MFR 

23.661 

29.888 

35.024 

39.568 

45.568 

50.996 

COMMAND 

12.949 

16.536 

19.468 

22.248 

25.709 

29.005 

PUB/INST 

3.353 

4.238 

4.967 

5.615 

6.466 

7.238 

FED 

5.836 

7.429 

8.736 

9.950 

11.489 

12.935 

UNACCOUNTED 

9.526 

12.091 

14.198 

16.122 

18.595 

20.886 

TOTAL 

104.000 

132.000 

155.000 

176.000 

203.000 

228.000 

PEAK  DAILY 

INDOOR  WATER  USE  (MCD) 

CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

SFR 

3733? 

4735(y 

55733^ 

6273!^ 

717723’ 

807051 

MFR 

21.821 

27.487 

32.172 

36.238 

41.695 

46.562 

COMMAND 

7.969 

10.037 

11.749 

13.234 

15.226 

17.003 

pubAnst 

3.053 

3.846 

4.502 

5.071 

5.834 

6.515 

FED 

4.096 

5.159 

6.039 

6.801 

7.827 

8.741 

TOTAL 

74.474 

93.809 

109.802 

123.678 

142.305 

158.914 

PEAK  DAILY 

OUTDOOR  WATER  USE  (MOD) 

CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

CC»®VIND 

PUB/INST 


TOTAL 


20.000 


14.538  17.267 


26.100  31.000  36.200 


23.450 


10.483 


42.100  48.200 


Ist^jply  and  Demand  Annex,  Federal  Water  Supply  Study,  Tables  V-30  to  V-35. 


TABLE  7-27 

SCNA  PEAK  WATER  USE  (MGD)l- 
(LCW  POPULATION  PROJECTIOW) 


TOTAL  WATER  USE  INDOOR  &  OTTDOOR  (MGD) 


CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

SFR 

41737T 

5275I5’ 

617?I5‘ 

727155' 

837275^ 

937571 

MFR 

20.  n2 

25.405 

29.770 

34.622 

39.872 

44.621 

COMTVIND 

11.006 

14.056 

16.548 

19.467 

22.495 

25.379 

PUB/lNST 

2.850 

3.602 

4.222 

4.913 

5.658 

6.333 

FED 

4.961 

6.314 

7.425 

8.706 

10.053 

11.318 

UNACCOUNTED 

8.097 

10.277 

12.068 

14.106 

16.270 

18.275 

TOTAL 

88.400 

112.200 

131.750 

154.000 

177.625 

199.500 

PEAK  INDOOR  WATER  USE  (MGD) 

CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

SFR 

31750F 

40TI5S‘ 

477035' 

543?2 

MFR 

18.548 

23.364 

27.346 

31.708 

36.483 

40.742 

COMtViND 

6.773 

8.531 

9.987 

11.580 

13.323 

14.877 

PUB/INST 

2.595 

3.269 

3.827 

4.437 

5.105 

5.701 

FED 

3.482 

4.385 

5.133 

5.951 

6.848 

7.648 

TOTAL 

63.303 

79.737 

93.332 

108.218 

124.516 

139.050 

PEAK  OUTDOOR  jaTER 

USE  (MGD) 

CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

973S5' 

127357 

207517 

MFR 

1.564 

2.041 

2.424 

2.914 

3.389 

3.880 

comm/ind 

4.233 

5.524 

6.561 

7.887 

9.173 

10.502 

PUB/INST 

.255 

.333 

.395 

.476 

.553 

.632 

1.479 

1.929 

2.292 

2.755 

3.204 

3.670 

TOTAL 

17.000 

22.185 

26.350 

31.675 

36.838 

42.175 

^Based  on  Table  7-22  variations  from  medium  growth  euid  Tad^le  7-26. 
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TABLE  7-28 

SCNA  PEAK  WATER  USE  (MGD)l 
HIGH  POPULATIOM  PROJECTION 


TOTAL  WATER  USE 

INDOOR  J 

i  OUTDOOR 

(MGD) 

CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

SFR 

487^7? 

62713? 

747?55’ 

847577 

987555’ 

1127757 

MFR 

23.661 

30.187 

35.725 

40.755 

47.391 

53.546 

COMV^M) 

12.949 

16.701 

19.857 

22.916 

26.737 

30.455 

PUB/lNST 

3.353 

4.280 

5.066 

5.784 

6.724 

7.600 

FED 

5.836 

7.503 

8.911 

10.248 

11.948 

13.582 

UNACCOUNTED 

9.526 

12.213 

14.482 

16.605 

19.339 

21.930 

TOTAL 

104.000 

133.320 

158.100 

181.280 

211.120 

239.400 

PEAK  INDOOR  WATER 

USE  (MOD) 

CUSTOMER  OASS 

1980 

1990 

2000 

2010 

2020 

2030 

SFR 

37753? 

47775J 

567337 

647753 

747557 

847555’ 

MFR 

21.821 

27.762 

32.815 

37.325 

43.363 

48.890 

corat/iND 

7.969 

10.137 

11.984 

13.631 

15.835 

17.853 

PUB/INST 

3.053 

3.884 

4.592 

5.223 

6.067 

6.841 

FED 

4.096 

5.211 

6.160 

7.005 

8.140 

9.178 

TOTAL 

74.474 

94.747 

111.998 

127.388 

147.997 

166.895 

PEAK  OUTDOOR  WATER 

USE  (MOD) 

CUSTOMER  CLASS 

1990 

2010 

2020 

SFR 

MFR 

1.840 

2.425 

2.909 

3.430 

4.028 

4.656 

CXMlAND 

4.980 

6.564 

7.873 

9.284 

10.902 

12.602 

PUB/INST 

.300 

.396 

.474 

.560 

.657 

.759 

1.740 

2.293 

2.751 

3.244 

3.808 

4.404 

TOTAL 

20.000 

26.361 

31.620 

37.286 

43.784 

50.610 

^Based  on  Tedsle  7-22  variations  from  medium  growth  cund  Table  7-26 


Substep  6,2  Determine  Fraction  of  Water  Use  Redvxrtion 

Projec±ions  of  average  annual  and  peak  daily  water  use  were  developed 
in  Substep  6.1.  These  daiiands  are  aggregated  to  interior  residential  (oombining 
indoor  SFR  and  MFR) ,  exterior  residential,  commercial,  industrial, 
public/inst.  and  unaccounted-for  uses)  and  summarized  here  in  mgd  in  Tables  7-29 
through  7-31. 


TABLE  7-29 

SCWA  BASELINE  PROJECTED  FLOWS  (WITHOUT  ADDITIONAL  CONSERVATIOM 

LOW  WATER  USE  CASE  _ 


AVERAGE  DAILY  FLOW  (MGD) 


CUSTOMER  CLASS 
Int.  Residential 

1980 

1990 

2000 

2010 

2020 

2030 

saTTSJ 

4l77i5' 

477557 

557505 

627i55 

687501 

Ext.  Residential 

4.217 

5.610 

6.379 

7.251 

8.128 

8.996 

Canmercial 

8.074 

10.339 

12.240 

14.636 

17.245 

19.828 

Industrial 

4.011 

4.729 

4.982 

5.955 

7.014 

8.064 

Public/Inst. 

4.442 

6.448 

8.628 

10.374 

12.285 

14.176 

Unacc.  For 

5.532 

6.945 

8.083 

9.400 

10.800 

12.088 

TOTAL 

60.039 

75.817 

88.239 

102.618 

117.894 

131.955 

PEAK 

DAILY  FLOW 

(MGD) 

CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

Int.  Residential 

507151 

637551 

747355 

867555 

99753T 

1107551 

Ext.  Residential 

11.033 

14.398 

17.101 

20.557 

23.908 

27.371 

Conmercial 

11.006 

14.056 

16.548 

19.467 

22.495 

25.379 

Industrial 

4.961 

6.314 

7.425 

8.706 

10.053 

11.318 

Public/Inst. 

2.850 

3.602 

4.222 

4.913 

5.658 

6.333 

Unacc.  For 

8.097 

10.277 

12.068 

14.106 

16.270 

18.275 

TOTAL 

88.400 

112.199 

131.749 

153.999 

177.625 

199.499 

TABLE  7-30 

SCWA  BASELINE  PROJECTED  FLOWS  (WITHOUT  ADDITIONAL  OONSERVATIOJI 

MEDIUM  WATER  USE  CASE  _ 


AVERAGE  DAILY  FLOW  (MGD) 


CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

Int.  Residential 

397755 

497TTT 

56.386 

62.861 

71773^ 

787537 

Ext.  Residential 

5.374 

6.600 

7.505 

8.287 

9.290 

10.283 

Conmercial 

9.499 

12.164 

14.400 

16.727 

19.709 

22.661 

Industrial 

4.719 

5.564 

5.861 

6.806 

8.017 

9.216 

Public/Inst. 

5.226 

7.586 

10.151 

11.856 

14.040 

16.202 

Unacc.  For 

6.509 

8.171 

9.510 

10.743 

12.343 

13.815 

TOTAL 

71.049 

89.199 

103.813 

117.280 

134.739 

150.810 

PEAK 

DAILY  FLOW 

(MGD) 

CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

Int.  Residential 

59.356 

747757 

87.512 

987575 

113.418 

1267555 

Ext.  Residential 

12.980 

16.939 

20.119 

23.493 

27.323 

31.281 

Conmercial 

12.949 

16.536 

19.468 

22.248 

25.709 

29.005 

Industrial 

5.836 

7.429 

8.736 

9.950 

11.489 

12.935 

Public/Inst. 

3.353 

4.238 

4.967 

5.615 

6.466 

7.238 

Unacc.  For 

9.526 

12.091 

14.198 

16.122 

18.595 

20.886 

TOTAL 

104.000 

132.000 

155.000 

176.000 

203.000 

228.000 

AVERAGE  DAILY  FLOW  (MGD) 


CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

Int.  Residential 

39.722 

497^06 

57313 

Ext.  Residential 

5.384 

6.666 

7.655 

8.536 

9.661 

10.796 

Commercial 

9.499 

12.286 

14.688 

17.229 

20.497 

23.794 

Industrial 

4.719 

5.620 

5.978 

7.010 

8.337 

9.676 

Public/Inst. 

5.226 

7.662 

10.354 

12.212 

14.601 

17.012 

Unacc.  For 

6.509 

8.253 

9.700 

11.065 

12.836 

14.505 

TOTAL 

71.059 

90.093 

105.888 

120.799 

140.125 

158.347 

PEAK 

DAILY  FLOW 

(MCD) 

CUSTOMER  CLASS 

1980 

1990 

2000 

2010 

2020 

2030 

Int.  Residential 

59.356 

75.515 

8972^ 

10l7^ 

1177555 

1327555’ 

Ext.  Residential 

12.880 

17.108 

20.521 

24.198 

28.416 

32.845 

Ccnmercial 

12.949 

16.701 

19.857 

22.916 

26.737 

30.455 

Industrial 

5.836 

7.503 

8.911 

10.248 

11.948 

13.582 

Public/Inst. 

3.353 

4.280 

5.066 

5.784 

6.724 

7.600 

Unacc.  For 

9.526 

12.213 

14.482 

16.605 

19.339 

21.930 

TOTAL 

103.900 

133.320 

158.099 

181.280 

211.119 

239.400 

Data  fron  the  SQ^A's  field  studies  on  water  cx>nservation  and  customer  water 
use  provide  site-specific  reduction  estimates  for  most  of  the  measures  being 
considered.  A  pilot  study  compared  available  low-water  using  dishwashers  and 
clothes  washers  to  existing  units  and  showed  that  a  4  percent  reduction  in 
interior  water  use  could  be  expected  to  be  achieved.  Field  testing  of 
pressure-reducing  valves  in  residential  areas  of  high  pressure  showed  reductions 
of  5  percent  of  both  interior  and  exterior  use.  Retrofit  progreons  that  were 
implemented  only  in  portions  of  the  SG4A  service  area  indicated  that  reductions 
in  interior  residential  use  of  12.0  percent  from  low-flow  shower  heexls  and  13.3 
percent  from  toilet  displacement  devices  can  be  expected.  Previous  public 
education  programs  resulted  in  estimated  reductions  of  4.8  percoit  in  metered 
water  use.  Prior  implementation  of  a  restricted  use  program  during  a  temporary 
water  emergency  indicates  that  a  reduction  of  17  percent  of  use  within  the 
exterior  residential,  commercial,  industrial  and  public  use  categories  can  be 
anticipated.  Data  on  the  effectiveness  of  pipeline  leak  repairs  in  the  SCWA  is 
not  available,  however,  the  proposed  program  is  being  developed  to  maintain  the 
present  level  of  unaccounted-for  water  of  9  percefit.  It  is  assuned  that  the 
level  of  effort  of  that  program  will  vary  in  order  to  obtain  that  goal. 

The  fractional  reduction  values  for  use  in  the  effectiveness  evaluation  were 
then  based  v^n  these  site-qpecific  studies.  They  are  summarized  in  Table  7-32. 


TABLE  7-32 

SCNA  CXINSERVATION  MEASURES 


MEASURE  FRACTIONAL  REDUCTION 


Conserving  ^pliances 

- or 

Pressure-Reducing  Valves 

0.05 

Public  Education 

0.048 

Low-Flow  Shower  heads 

0.120 

Toilet  Displacement  Devices 

0.133 

Restricted  Uses 

0.170 

Pipeline  Leak  Repair  Program* 

0.09 

*Pipeline  leak  r^>air  program  designed  to  maintain  the  SCWA  existing  level 
of  9.0  percent  unaccounted  water. 


Substep  6.3  Determine  Coverage 

A  detailed  analysis  was  conducted  of  the  local  implem^tation  conditions. 
The  previous  field  studies  euid  pilot  programs  provided  an  excell^t  beisis  on 
which  to  estimate  the  coverage  of  future  programs.  The  social  acceptability 
study  allowed  the  differentiation  of  coverage  fron  one  water  use  sector  to 
another.  And  the  examination  of  trends  from  the  previous  studies  auxl  programs 
allowed  evaluation  of  how  the  coverage  of  several  of  the  conservation  measures 
varied  with  time. 

In  determining  the  coverage  factors  for  the  SCWA,  actual  flows  for  each 
water  use  category  were  considered,  not  sinply  the  nunber  of  customers  in  each 
sector.  This  was  made  possible  by  the  development  of  the  disaggregated  water 
use  demand  by  flow  in  the  residential,  commercial,  industrial,  and  public  use 
sectors  and  the  ability  to  place  emphasis  or  differentiate  any  changes  between 
major  users  within  each  use  category  over  the  project  period.  For  example,  if 
the  ratio  of  single  family  to  multi-family  residential  use  had  changed  substan¬ 
tially  between  the  beginning  of  the  program  in  1980  and  the  design  year  of  2030, 
adjustments  in  coverage  could  have  been  made  to  account  for  the  greater  ability 
to  retrofit  in  apartment  complexes.  Since  the  percentage  of  multi- family 
residential  flow  changed  oily  gradually  from  35  percent  of  total  residential  use 
in  1980  to  38  percent  in  2030,  such  an  adjustment  was  not  made. 

The  initial  coverage  factors  for  each  water  use  category  thus  reflect  the 
fraction  of  the  actual  quantity  of  water  in  each  sector  expected  to  be  subject  to 
the  implementation  of  each  conservation  measure.  The  estimates  of  each  initial 
coverage  value  are  therefore  equal  to  the  observed  coverage  achieved  in  the 
previous  field  studies.  This  assumes  from  the  social  acceptability  study  and 
evaluation  of  utility  personnel  that  the  SCWA  makes  a  maximixn  effort  to  achieve 
the  same  coverage  system-wide  that  was  achieved  in  the  field  study.  These 
initial  coverage  values  are  shown  in  Table  7-33. 


il 


'li 


CXMSERVATION  MEASURE 

INT. 

RES. 

EXT. 

RES. 

COMM. 

IND. 

PUB/ 

INST. 

UNACX:. 

FLCW 

Conserving  Appliances 

.05 

- 

.02 

.02 

- 

- 

Pressure-Reducing  Valves 

.25 

.25 

.25 

.25 

.25 

- 

Public  Education 

.90 

.90 

.75 

.75 

1.00 

— 

Low-Flow  Showerheads 

.40 

- 

- 

- 

.20 

— 

Toilet  Displ.  Devices 

.50 

- 

.50 

- 

.50 

— 

Restricted  USe 

- 

1.00 

.75 

.75 

1.00 

— 

Pipeline  Leak  Repair 

- 

- 

- 

- 

- 

1.0 

The  change  in  coverage  with  time  was  estimated  from  the  SOEV's  previous 
experience  with  its  conservation  studies.  Experience  with  pressure-reducing 
valves  does  not  indicate  any  noticeable  changes  in  customer  water  use  over  a 
four-year  period  following  installation  of  these  devices.  The  retrofit  program, 
however,  shows  that  reductions  in  residential  water  use  in  the  implanented  areas 
are  only  73  percent  of  what  they  were  initially,  three  years  after  the  shower 
heads  and  displacanent  devices  were  installed.  This  is  equivalent  to  a  10 
percent  reduction  each  year  or  a  0.9  annual  ratio  of  change.  Similar  analysis 
estimates  a  0,8  annual  ratio  of  change  for  change  in  effectiveness  following 
discontinuance  of  public  education  programs.  Since  the  restricted  use  contin¬ 
gency  measure  is  implenented  infrequently  and  only  for  a  short  period  of  time,  no 
changes  in  coverage  are  considered. 

Because  the  installation  of  water-conserving  appliances  is  occurring  as  new 
buildings  are  available  and  as  existing  appliances  are  r^laced,  the  coverage  for 
this  measure  increases  over  time.  A  precise  determination  of  the  increase  in 
the  number  of  water-saving  appliances  is  not  available  and  since  existing 
appliances  are  also  being  replaced  as  they  are  ranoved,  the  rate  of  increase 
should  be  greater  than  the  rate  of  new  construction  (about  2  percent  per  year) . 
For  this  analysis,  it  is  assumed  that  the  increase  in  water  saving  dishwashers 
and  clothes  washers  is  about  5  percent  each  year,  or  an  annual  ratio  of  change  of 
1.05.  This  minimal  coverage  (portion  of  total  building)  reflects  the  assumed 
small  percentage  of  units  constructed  and  sold  with  appliances.  From  these 
values,  the  change  of  coverage  values  in  time  can  be  determined  according  to  the 
same  procedures  illustrated  in  the  Level  1,  2,  and  3  analyses.  The  coverage 
values  that  are  anticipated  in  1985  fron  these  annual  ratios  of  change  and  from 
the  initial  coverage  values  (Table  7-33)  are  thus  shown  in  Table  7-34. 


TABLE  7-34 

1985  COVERAGE  VALUES  (SCWA) 
(PERMANENT  MEASURES) 


6.4  Analysis  of  Effectiveness  For  The  SCWA  Area 


Having  determined  the  disaggregated  demand  forecast,  the  fractional  reduc¬ 
tion,  the  initial  coverage  and  the  changes  in  coverage  with  time,  the  effective¬ 
ness  of  the  SCWA  water  conservation  program  can  be  estimated.  An  examination  of 
the  literature  (18)  does  indicate  that  an  interaction  between  the  public  educa¬ 
tion  measure  and  the  retrofit  measures  of  low-flow  showerheads  and  toilet 
displacement  devices  does  exist.  The  interaction  factor  for  the  retrofit 
measures  as  each  impact  the  public  education  measure  is  given  as  0.789.  The  use 
of  this  interaction  in  calculating  effectiveness  is  illustrated  in  the  following 
example. 

The  calculation  of  the  effectiveness  of  the  SCWA  conservation  program  in  the 
interior  residential  water  use  category  for  the  medium  water  use  case  in  1985  is 
illustrated.  Five  of  the  six  water  conservation  measures  impact  the  interior 
residential  water  use.  They  are  the  water  conserving  appliances,  the 
pressure- reducing  valves,  public  education,  Lw-flow  showerheads  and  toilet 
displacanent  devices.  The  fractional  reduction  for  each  of  these  measures  was 
provided  in  Table  7-32  and  the  coverage  factors  in  1985  in  Table  7-34.  The 
disaggregated  interior  residential  flow  as  interpolated  from  Table  7-30  between 
1980  and  1990  is  44.418  ngd.  The  effectiveness  of  the  individual  measures  are 
determined  as  follows: 


Conserving  Appliances 
Pressure-Reducing  Valves 


Public  Education 


Low-Flow  Showerheads 


Displacement  Devices 


E=QRC=  (44.418  mgd) (0.04) (0.061)  »  0.108  mgd 

E=ORC=  (44.418  mgd)  (0.05)  (0.250)  =  0.555  irgd 

E=QRC=  (44.418  mgd) (0.048) (0.369)  =  0.7867  mgd 
E=QRC=  (44.418  mgd) (0. 12) (0.262)  =  1.397  mgd 

l 

E=ORC=  (44.418  mgd) (0.133) (0.328)  =  1.938  mgd 


The  combination  of  the  individual  effectiveness  is  modified  by  the  impact  of  the 
interaction  of  low-flow  showerheads  on  public  education  and  the  interaction  of 
displacement  devices  on  public  education  as  follows; 

TOTAL  EFFECTIVENESS  =  1.938  mgd  +  1.397  mgd  +  (.789) (.789)  (0.7867  mgd) 

+  0.555  trad  +  0.108  =  4.488  mgd 


INT. 

EXT. 

PUB/ 

CCWSERVATION  MEASURE 

RES. 

RES. 

COMM. 

IND. 

INST. 

Conserving  Appliances 

.061 

- 

.024 

.024 

- 

Pressure-Reducing  Valves 

.250 

.250 

.250 

.250 

.250 

Public  Education 

.369 

.369 

.307 

.307 

.410 

Low-Flow  Showerheads 

.262 

- 

— 

.131 

— 

Toilet  Displ.  Devices 

.328 

- 

.328 

- 

.328 

Pipeline  Leak  R^)air 

- 

- 

- 

- 

- 

UNACC. 

FOR 


.'.‘.V/.' 


The  results  for  the  SCWA  effectiveness  analysis  for  the  low,  medium,  and 
high  water  use  cases  are  shown  in  Tables  7-35,  7-36  and  7-37,  respectively. 
These  results  emphasize  the  impact  of  repeating  ^e  implementation  of  the  public 
education  and  retrofitting  efforts  periodically.  This  effect  is  illustrated  in 
Figure  3-1  (Chapter  3).  This  shows  the  initial  impact  of  the  retrofit  program, 
with  the  innpact  of  that  program  decreasing  for  15  years  until  the  next  retrofit 
effort  is  initiated. 


TABLE  7-35 

EFFECTIVENESS  OF  CONSERVATION  FOR  SWdA 
LOW  WATER  USE  CASE 

_ (PERMANENT  MEASURES) _ 


EFFECTIVENESS  ON  AVERAGE  DAILY  FLOW  (MGD) 


CUSTOMER  CLASS 

1981 

1985 

1990 

1996 

2000 

2011 

2026 

2030 

Int.  Residential 

57W 

37550 

27^ 

77157 

57T05 

97155’ 

117537 

87375’ 

Ext.  Residential 

0.243 

0.170 

0.111 

0.331 

0.221 

0.404 

0.680 

0.311 

Commercial 

0.898 

0.660 

0.458 

1.244 

0.890 

1.683 

2.164 

1.575 

Industrial 

0.201 

0.139 

0.094 

0.240 

0.164 

0.329 

0.431 

0.320 

Public/Inst. 

0.645 

0.490 

0.339 

1.082 

0.776 

1.461 

1.861 

1.275 

Unacc.  For 

0.010 

0.058 

0.133 

0.153 

0.155 

0.193 

0.226 

0.233 

TOTAL 

7.385 

5.436 

3.826 

10.177 

7.308 

13.168 

16.504 

12.193 

PERCENT 

12.0 

8.0 

5.0 

12.3 

8.3 

12.6 

13.1 

9.2 

EFFECTIVENESS 

ON  PEAK  DAILY 

FLOW  (MGD) 

CUSTOMER  CLASS 

1981 

1985 

1990 

1996 

2000 

2011 

2026 

2030 

Int.  Etesidential 

8.0^^ 

57518 

47057 

11.000 

77515’ 

147331 

18.216 

137557 

Ext.  Residential 

0.633 

0.440 

0.284 

0.885 

0.592 

1.170 

1.452 

0.948 

Comtercial 

1.224 

0.898 

0.622 

1.684 

1.203 

2.207 

2.776 

2.015 

Industrial 

0.251 

0.180 

0.125 

0.348 

0.245 

0.463 

0.602 

0.449 

Public/Inst. 

0.406 

0.290 

0.189 

0.548 

0.380 

0.698 

0.841 

0.570 

Unacc.  For 

0.016 

0.088 

0.197 

0.216 

0.231 

0.277 

0.336 

0.352 

TOTAL 

10.600 

7.814 

5.515 

14.681 

10.569 

19.161 

24.223 

17.991 

PERCENT 

11.7 

7.8 

4.9 

11.9 

8.0 

12.1 

12.7 

9.0 

EFFECTIVENESS 

ON  AVERAGE  DAILY 

FLOW 

(MGD) 

1  CUSTOMER  CLASS 

1981 

1985 

1990 

1996 

2000 

2011 

2026 

2030 

1  Int.  Residential 

67355 

4.612 

37157 

87555 

67551 

107iW 

127575 

97555 

^  Ext.  Residential 

0.306 

0.207 

0.130 

0.394 

0.260 

0.468 

0.551 

0.356 

Ccnmercial 

1.057 

0.776 

0.538 

1.464 

1.047 

1.930 

2.476 

1.800 

■  Industrial 

0.237 

0.164 

0.110 

0.283 

0.193 

0.378 

0.493 

0.366 

Public/Inst. 

0.759 

0.576 

0.399 

1.273 

0.913 

1.674 

2.128 

1.458 

1  Unacc.  For 

0.013 

0.071 

0.157 

0.172 

0.183 

0.213 

0.255 

0.266 

TOTAL 

8.710 

6.406 

4.502 

11.970 

8.598 

15.103 

18.882 

13.935 

PERCENT 

11.9 

8.0 

5.0 

12.3 

8.3 

12.5 

13.1 

9.2 

RESULTING  DEMANDI 

62.339 

84.617 

95.215 

102.177 

136.875 

EFFECTIVENESS  ON  PEAK  DAILY 

FLOW  (MGD) 

CUSTOMER  CLASS 

1981 

1985 

1990 

1996 

2000 

2011 

2026 

2030 

Int.  Residential 

97155 

67555 

47555 

12753T 

9751? 

167555 

207535' 

157535 

Ext.  Residential 

0,745 

0.518 

0.335 

1.041 

0.696 

1.342 

1.661 

1.083 

Ccnmercial 

1.440 

1.056 

0.732 

1.981 

1.415 

2.532 

3.177 

2.303 

Industrial 

0.296 

0.212 

0.147 

0.409 

0.288 

0.531 

0.689 

0.513 

Public/Inst. 

0.478 

0.341 

0.223 

0.645 

0.447 

0.801 

0.962 

0.651 

Unacc.  For 

0.019 

0.104 

0.232 

0.255 

0.273 

0.318 

0.385 

0.402 

TOTAL 

12.471 

9.193 

6.489 

17.272 

12.434 

21.981 

27.715 

20.561 

PERCENT 

11.7 

7.8 

4.9 

11.9 

8.0 

12.2 

12.7 

9.0 

RESULTING  DEMANDI 

91.529 

125.511 

142.566 

154.019 

207.439 

^Based  on  comparison  with  Table  7 

-30. 

EFFECTIVENESS  ON  AVERAGE  DAILY  FLOW  (MGD) 


CUSTOMER  CLASS 

Int.  Residential 

1981 

6T3l6 

1985 

47117 

1990 

1996 

87551 

2000 

67T55‘ 

2011 

107^ 

2026 

137?0r 

2030 

107T75 

Ext.  Residential 

0.307 

0.209 

0.132 

0.401 

0.265 

0.485 

0.577 

0.374 

Comnnercial 

1.058 

0.780 

0.544 

1.489 

1.068 

1.998 

2.596 

1.889 

Industrial 

0.237 

0.165 

0.111 

0.287 

0.197 

0.391 

0.517 

0.384 

Public/Inst. 

0.760 

0.580 

0.403 

1.296 

0.931 

1.735 

2.232 

1.530 

Unacx:.  For 

0.013 

0.071 

0.159 

0.175 

0.187 

0.220 

0.267 

0.279 

TOTAL 

8.721 

6.442 

4.547 

12.175 

8.770 

15.626 

19.788 

14.631 

PERCEin' 

11.9 

8.0 

5.0 

12.3 

8.3 

12.5 

13.1 

9.2 

RESULTING  DEMAND^ 

62.338 

85.546 

97.118 

105.173 

143.716 

EFFECTIVENESS  OJ  PEAK  [DAILY 

FLOW  (MOD) 

CUSTOMER  CLASS 
Int.  Residential 

1981 

9,5Sr 

1985 

7.001“ 

1990  1996 

4.815“  13.113“ 

2000  2011 
9.505“  17.055“ 

2026  2030 

21.533“  16.355“ 

Ext.  Residential 

0.741 

0.519 

0.338 

1.058 

0.710 

1.388 

1.741 

1.137 

Comnercial 

1.442 

1.062 

0.739 

2.015 

1.444 

2.620 

3.329 

2.418 

Industrial 

0.296 

0.213 

0.148 

0.416 

0.294 

0.549 

0.722 

0.539 

Public/Inst. 

0.479 

0.343 

0.225 

0.656 

0.456 

0.828 

1.008 

0.684 

Unacc.  For 

0.019 

0.104 

0.235 

0.261 

0.278 

0.331 

0.404 

0.422 

TOTAL 

12.481 

9.243 

6.555 

17.569 

12.683 

22.746 

29.047 

21.589 

PERCENT 

11.7 

7.8 

4.9 

11.9 

8.0 

12.2 

12.7 

9.0 

RESULTING  DEMANDI 

91.419 

126.765 

145.416 

158.534 

217.811 

^Based  on  comparison  with  Table  7- 

■31. 

In  addition,  the  contingency  measure,  which  restricts  water  use  to  only 
necessary  uses  in  outdoor  residential,  commercial,  industrial  and  public  use 
categories  during  water  emergencies,  also  reduces  water  use.  This  is  illustrated 
in  Table  7-38  for  the  medium  population  growth  case.  Hie  results  represent  the 
implementation  of  a  mandatory  restricted  use  program  coincident  with  the  perma¬ 
nent  conservation  program  during  a  water  anergency  for  any  of  the  years  shown. 
The  effect  is  to  provide  an  overall  reduction  in  average  water  use  ranging  from  a 
high  of  17  percient  to  a  low  of  8  percent  over  the  reported  years.  Peak  daily 
water  use  is  also  reduced  by  about  the  same  percentages. 


TABLE  7-38 

EFFECTIVENESS  OF  OONSERVATICW  FOR  SWCA 
MEDIUM  WATER  USE  CASE 
(PERMANENT  MEASURES) 


EFFECTIVENESS  ON  AVERAGE  DAILY  FLCW  (MGD) 


CUSTOMER  CLASS 

1981 

1985 

1990 

1995 

2000 

2011 

2020 

2025 

Int.  Residential 

6.339 

4:?l2 

371^ 

2.305 

6.002 

10.439 

5.335 

Ext.  Residential 

1.225 

1.216 

1.249 

1.288 

1.525 

1.874 

1.758 

1.809 

Comnercial 

2.283 

2.147 

2.086 

2.085 

2.869 

4.118 

3.460 

3.484 

Industrial 

0.838 

0.813 

0.817 

0.800 

0.933 

1.288 

1.211 

1.303 

Public/Inst. 

1.673 

1.657 

1.686 

1.826 

2.626 

3.694 

3.120 

3.088 

Unacc.  For 

0.013 

0.071 

0.157 

0.169 

0.183 

0.213 

0.238 

0.252 

TOTAL 

12.371 

10.516 

9.162 

8.472 

14.138 

21.626 

15.122 

14.194 

PERCENT 

17.00 

13.12 

10.27 

8.86 

13.62 

17.96 

11.22 

9.94 

RESULTING  DEMAND!  58.678 

80.037 

89.675 

95.654 

119.617 

EFFECTIVENESS  ON  PEAK  DAILY  FLOW  (MGD) 


CUSTOMER  CLASS 

1981 

1985 

1990 

1995 

2000 

2011 

2020 

2025 

Int.  Residential 

97353 

6353 

47§5r 

3.551 

973T5 

167355’ 

87381 

67551 

Ext.  Residential 

2.981 

3.039 

3.206 

3.387 

4.087 

5.370 

5.171 

5.440 

Comnercial 

3.112 

2.922 

2.835 

2.823 

3.879 

5.401 

4.514 

4.472 

Industrial 

1.046 

1.049 

1.091 

1.149 

1.391 

1.809 

1.735 

1.818 

Public/Inst. 

1.054 

0.982 

0.942 

0.934 

1.285 

1.766 

1.437 

1.400 

Unacc.  For 

0.019 

0.104 

0.232 

0.250 

0.273 

0.318 

0.357 

0.380 

TOTAL 

17.705 

15.058 

13.127 

12.094 

20.230 

31.122 

21.696 

20.343 

PERCENT 

16.58 

12.76 

9.94 

8.50 

13.05 

17.22 

10.67 

9.44 

RESULTING  DEMAND!  86.295 

118.873 

134.770 

144.878 

181.304 

^Based  on  conparison  with  Table  7-30. 


STEP  7;  Advantageous  Effects  (Indirect) 

The  following  section  provides  a  brief  overview  of  the  effectiveness  of  the 
proposed  water  conservation  program  as  it  affects  the  future  balance  between 
available  water  supply  and  projected  water  demand.  Then,  Step  7  analysis  focuses 
on  the  indirect  advantageous  effects  of  each  water  conservation  measure  to 
residential,  multi-family,  commercial,  industrial  and  public/institutional 
water  users.  These  impacts  are  frequently  reduced  costs  indirectly  related  to 
water  use  reduction.  In  this  example  where  the  residential  multi-family  and 
comnercial  sectors  are  targeted  (representing  88  percent  of  the  1981  reduction. 
Table  7-36),  the  savings  that  are  experienced  come  primarily  from  these  sectors 
and  represent  indirect  energy  savings  (reduced  hot  water  use)  and  savings  in 
utility  bills.  The  direct  cost  savings  to  the  SCWA  are  addressed  in  Step  9: 
Foregone  Supply  Costs. 


DescriptiCTi  of  Conservation  Measures 

MMsure  1;  (Ml-Water-Saving  ^^pliances)  requires  modification  of  the  county 
code  throu^  an  existing  procedure.  This  effort  is  minimal,  euid  inspection/- 
enforcement  is  a  minor  expansion  of  current  County  inspector  responsibilities. 
Ihe  program  is  based  on  purchases  of  applieuices  for  new  construction  and  replace¬ 
ment  by  some  existing  households.  The  assunptions  of  purchases  are  based  on  the 
.05  coverage  factor  for  residential  dwelling  units  and  .02  factor  for  comroercial 
businesses. 

In  Table  7-39,  the  projected  number  of  dwelling  units  is  presented  from  the 
Federal  water  Supply  Study  (Annex  G,  Non-Structured  Studies) .  Other  units  are 
also  presented  based  on  an  etssum^  constant  ratio  of  growth  in  connections 
betweai  dwelling  units  and  the  other  connections  fran  Table  7-14. 


TABLE  7-39 

SCWA  PROJECTED  DWELLING  UNITS  AND  OTHER  CONNECTIONS 
(NEW  UNITS  ADDED  DURING  TIME  PERIOD) _ 


DWELLING  UNITS 

1980 

1980-1990 

1990-2000 

2000-2010 

2010-2020 

2020-2030 

SFR 

1507T5? 

53,74?' 

■34,T90 

39,253 

■  477551 

MFR 

77,815 

30,255 

24,647 

22,510 

32,947 

24,449 

T0TAL/T)ECADE 

228,000 

84,000 

61,600 

57,000 

72,200 

68,000 

CUMULATIVE  GROWTH 
BY  END  OF  DECADE 

[ 

228,000 

312,000 

373,600 

430,600 

502,800 

570,800 

OTHER  OONNBCTICMS 

■  3,684 

1,326 

995 

921 

1,167 

1,099 

MUNANST. 

618 

222 

167 

155 

196 

184 

CUMULATIVE 

COMM/MDN 

4,302 

5,850 

7,012 

8,100 

9,463 

10,746 

However,  a  smaller  number  than  the  total  dwelling  units  is  assumed  to  purchase 
the  appliances  (discussed  previously  in  Substep  6.3).  The  gradual  purchase  of 
units  by  existing  hous^olds  and  installation  in  new  units  is  expressed  hy  the 
following: 


#  Appliances 
(Dwelling  Units) 


(0.05) (1.05) o-l  (#  of  1980  connections)  -  (0.05) 
(1.05) "“2  (#  of  1980  connections) 


By  2020,  the  total  numter  of  units  purchased  for  either  clothes  washers  or 
dishwashers  (based  on  Table  7-39)  is: 

#  Appliances  =  (0.05) (1.05) (#  of  1980  connections),  or 
(Dwelling  Units) 

=  0.546  (#  of  1980  connections) 


#  Appliances 
(Coniia/Ind) 


=  124,500 

=  (0.02) (1.05) n-49  (I  of  1980  connections),  or 
=  0.218  (#  of  1980  connections) 

=  800 


Based  on  these  assunptions,  2,500  units  (clothes  washers  and  dishwashers) 
are  installed  each  year. 

M^sure  2;  (M2-Pressure-Reducing  Valves)  requires  the  voluntary  installa¬ 
tion  of  pressure- reducing  valves  by  customers.  The  valves  are  distributed  free 
to  customers  who  request  them.  These  residents  install  them  as  do-it-yourself 
projects,  similar  to  previous  arrangements  with  the  SOiik.  The  difference  between 
this  proposed  approach  and  the  previous  PRV  program  is  the  intensity  of  promotion 
used  to  get  more  units  installed.  Only  existing  connections  are  affected  by  this 
measure.  The  estimated  number  of  connections  affected  by  this  measure  is  25 
percent  of  the  existing  connections.  These  installations  are  undertaken  over  the 
initial  twaity-year  period,  as  a  result  of  a  continued  effort  by  the  SCWA  to 
identify  and  alert  customers  to  the  benefits  of  making  this  change.  The  number 
of  PRV's  installed  is  significant  at  first  (80  percent  of  the  total  in  the  first 
2  years) ,  as  a  result  of  the  public  education  program  (Measure  5)  impact  and  the 
retrofit  program  (Measure  4).  The  number  of  PRV's  installed  per  year  is  based  on 
the  residential  connection  (single  family  and  townhouses)  Table  7-14  for  1980. 


TABLE  7-40 

SCWA  PRESSURE-REDUCING  VALVES  (CONNECTIONS 


Installed 


Measure  3;  (M3-Pipeline 
nnent  and  effort  by  the  SCWA 
contractual  arrangement  with  a 
the  SCWA  'Imain  break  crew", 
pipeline  system,  lower  energy, 
reduced  economic  losses  in  the 


Leak  Detection)  requires  additional  staff  ccximit- 
and  existing  personnel.  This  effort  includes  a 
firm  specializing  in  leak  detection  and  repair  by 
The  program  results  in  reduced  losses  from  the 
treatment  and  facility  costs  for  the  utility  and 
SCWA  area  business  community. 


Measure  4;  (M4-Retrofit)  requires  the  voluntary  installation  in  existing 
buildings  of  low-flow  showerheads  (3  gpm  or  less)  and  toilet  displacement 
devices,  which  reduce  water  by  1-2  gallons  per  flush.  The  retrofit  program 
in^acts  the  following  customers: 


o  Residential 
o  Cannercial 
o  Public 


■nje  program  involves  the  distribution  of  free  kits  consisting  of  (1)  showerhead, 
(8)  displacement  bags  and  instructions.  These  kits  are  targeted  to  potential 
users  based  <mi  a  preliminary  mail  survey.  The  kit  program  is  renewed  every  15 
years  to  re-establish  use  of  water-saving  devices. 

These  kits  (Tcdale  7-41)  are  distributed  to  residents  based  on  the  return 
mail  response.  This  response,  plus  a  10  percent  surplus,  determines  the  purchase 
requirements.  Table  7-33  (Initial  Coverage  Values,  .50  for  toilet  displacemait 
devices)  and  the  1980  dwelling  unit  totals  and  numbers  of  connections  for 
commercial  and  municipal/institutional  determines  the  initial  purchases. 
Although  some  over-purchase  of  showerheads  is  anticipated,  the  convenience  of 
preparing  one  kit  for  distribution,  as  of^sed  to  distributing  two  different 
kits  is  preferred,  and  the  availability  of  the  extra  showerheads  may  lead  to 
their  being  used.  The  initial  kit  purchase  is: 


TABLE  7-41 
SCWA  RETROFIT  KITS 


Residential 

TOTAL  UNITS 
228,000 

PURCHASE  KITS  (+)  10% 

125,400 

Commercial 

3,684 

2,000 

Municipal/Inst. 

618 

400 

TOTAL 

232,300 

127,800 

Table  7-42  indicates  that  in  1995,  2010  and  2025  additional  purchases  are 
made  when  the  program  is  renewed,  based  on  the  same  initial  coverage  value  (.50) 
and  the  projected  total  numbers  of  dwelling  units  and  other  connections  (Table 
7-39)  which  are: 


TABLE  7-42 

RETROFIT  KIT  PURCHASES  (SCWA) 


1980 

1995 

2010 

2025 

Toted.  Units/Connections 

2327500 

349,200 

438,700 

5477000’ 

Purc^ses  (+)  10% 

127,800 

192,000 

241,000 

301,000 

Measure  5:  (M5-Education)  The  public  education  program  involves  several 
methods  to  alert  the  public  to  the  need  for  and  the  advantages  of  water  conserva¬ 
tion.  The  program  involves  an  initial  program  of  one  year  duration  and  subse¬ 
quent  programs  in  1995,  2010  and  2025  to  renew  the  public's  awareness  of  con¬ 
servation  and  willingness  to  participate.  The  program  is  aimed  at  the  total 
number  of  dwelling  units  and  connections  in  Table  7-39. 


Meeisure  6;  (M6-Restrictions)  The  SCWA  has  a  contingency  plan  ready  for 
emergencies,  plan  fcxoses  on  reducing  the  lowest  priority  water  uses  and  is 
inplemanted  as  a  current  responsibility  of  the  SOiA  staff.  Restrictions  for 
short  durations  may  be  imposed  cxi  outside  water  use  by  residential,  commercial 
ctnd  public/institutional  users. 

Conservaticxi  Effects 

Figure  7-1  gra{Aiically  presents  the  water  supply  and  demand  situation  in  the 
SOev  area.  The  dennand  curves  identify  the  average  daily  flows  for  the  medium  and 
high  growth  scenarios  and  the  effect  of  conservation  on  each.  The  water  supply 
cnirve  identifies  the  dependable  yield  of  the  SCW^  2-Bteservoir  System  and  the 
all(x:ation  to  the  sa»JA  from  the  1982  River  Project.  The  dependable  yield  of  the 
2-Reservoir  System  is  84  mgd.  The  River  Project  provides  allocations  to  the  SCWA 
according  to  the  schedule  in  Table  7-43. 


TABLE  7-43 

SCWA  FUTURE  SUPPLY  (MOD) 
RIVER  ALLOCATIONS 


2-RESERMDIR  RIVER  ALLOCATIONS  TOTALS 


DEPENDABLE  YIELD 

UNRESTRICTED 

1988  FREEZE 

UNRESTRICTED 

FREEZE 

1980 

84 

- 

- 

84 

- 

1990 

84 

32 

31 

116 

115 

2000 

84 

38 

31 

122 

115 

2010 

84 

43 

31 

127 

115 

2020 

84 

50 

31 

134 

115 

2030 

84 

57 

31 

141 

115 

Source:  Federal  Water  Supply  Study  (Supply  and  Demand  Speciality  Annex) , 
Table  6-2,  based  on  1/100  year  recurrence,  30-day  supply,  August. 


The  dependable  yield  of  the  2-Reservoir  System  is  the  only  really  dependable 
yield  since  the  River  Project  cannot  satisfy  all  water  demands  of  the  four 
participating  water  users  during  a  recurrence  of  the  drought  of  record. 

As  a  result,  an  agreement  was  developed  to  equitably  allocate  the  available 
sourcos  during  low-flow  periods  in  the  river.  Therefore,  the  allocations  pre¬ 
sented  in  Table  7-43  reflect  a  low-flow  share  of  the  river  supply  to 
which  the  SCWA  is  entitled  under  future  drought  conditions.  The  agreement  also 
provides  an  option  for  any  signatory  party  to  "freeze"  the  formula  used  for 
determining  future  allocations  at  the  1988  allocation,  if  a  new  negotiated 
agreemmit  is  desired.  This  situation  could  occur  if  growth  in  water  demand 
varies  significantly  in  any  of  the  four  areas. 

Figure  7-1  indicates  that  the  current  84  mgd  dependable  yield  is  sufficient 
without  conservation,  given  the  mediun  growth  projection  (curve  1) ,  until  about 
1987.  Briefly,  the  SCWA  area  shows  a  water  deficit  until  1990  v4ien  the  un¬ 
restricted  exflditional  river  water  supply  allocations  begin  at  32  mgd.  Subse¬ 
quently,  in  the  year  2000  and  2010,  additional  water  is  available  and  the 
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Unrestricted  Water  Demand  (curve  1)  is  satisfied.  By  2020,  however,  the  unre¬ 
stricted  deroand  exceeds  the  su^^ly  of  127  tngd,  and  the  deficit  booties  more 
apparent. 


The  FED-1  project  is  introduced  in  the  year  2015  with  an  cKiditional  22.8 
ngd  water  si:qpply  to  carry  the  SOBV  area  through  the  year  2030. 

Figure  7-1  indicates  the  significant  impact  that  water  conservation  offers 
to  the  SCN2^  area.  Curve  2  (Mediun  Demand  with  Conservation)  iimiediately  reduces 
the  water  consumption  of  the  Unrestricted  Water  Demand,  and  the  allocations  from 
the  River  Project  with  the  base  (84  mgd)  dependable  yield  are  sufficient,  without 
the  FED-1  project  throughout  the  study  period. 

The  Mediun  Demand  with  Conservation  (curve  2)  fluctuates  (as  well  as  the 
other  curves  with  conservation)  considerably  over  the  50-year  period.  These 
Veuiations  are  the  result  of  the  renewed  retrofit  (M4)  and  education  (M5)  water 
conservation  proposals,  which  are  indicated  in  the  Figure  by  the  arrows  identify¬ 
ing  when  the  retrofit/education  cycles  are  initiated. 

The  Restricted  Demand  (curve  5)  fluctuates,  also.  It  is  important  to  note 
that  the  cycles  of  the  retrofit/education  programs  tend  to  reduce  the  impact  of 
the  restrictions  if  restrictions  are  implemented  to  meet  an  emergency  water 
supply  problem  in  a  year  that  follows  shortly  after  a  renewal  program. 

Figure  7-2  presents  the  peak  daily  water  demand  situation  in  the  SCWA  area. 
The  Figure  indicates  that  the  System's  2-Reservoir  Treatment  Plant  capacity  is 
112  mgd  (maximum  one  day).  In  1982,  the  River  System's  additional  50  mgd 
capacity  (under  construction)  cones  on-line,  and  the  coiibined  capacity  (162  mgd) 
meets  the  System's  requirements  for  intake  and  treatment  to  the  year  2004. 

The  River  System  was  designed  to  be  expanded  in  the  future  to  200  mgd.  This 
expansion  is  implemented  in  2004,  and  the  additional  capacity  is  sufficient  until 
the  year  2020  when  an  additional  30  mgd  capacity  is  added  to  meet  the  study  area 
requirements  of  228  mgd. 

Water  conservation  effects  are  also  indicated  in  Figure  7-2.  The  Unre¬ 
stricted  Water  Demand  (medium  growth,  curve  1)  can  be  reduced.  Medium  Demand 
with  Conservation  (curve  2)  shows  the  significant  reduction  possible.  It  also 
shows  that  conservation  definitely  can  benefit  the  SCWA  by  delaying  the  planned 
expansion  to  200  mgd.  Conservation  also  eliminates  the  future  30  mgd  expansion 
in  2020. 

In  both  the  peak  daily  (Figure  7-2)  and  average  daily  (Figure  1)  projec¬ 
tions,  high  growth  scenarios  are  presented  to  indicate  the  possible  effect  of 
additional  population  and  economic  growth.  These  scenarios,  however,  were 
constrained  (Step  6) ,  and  the  effect  is  minimal. 

Level  4:  Advantageous  Effects 

In  addition  to  the  reduction  in  water  demand,  which  results  from  implementa¬ 
tion  of  water-saving  measures,  other  indirect  advanteigeous  effects  are  also 
produced  for  each  measure  considered.  Table  7-44  summarizes  these  benefits  for 
each  measure. 


MEASURE  1  MEASURE  2  MEASURE  3  MEASURE  4  MEASURE  5  MEASURE  6 


Appliances 

EMERGy  SAVINGS 
SFR  (and 

equiv.)  749,000 


Leak  Det.  Retrofit 


29,815,000 


ion  Restrictions 


UTILITY  BILLS 
SFR  (and 

equiv.  34,000 

Caaa/lvd 

Red.  Repairs/ 

Applicuxre 

Costs 


295,000 


Minimal 


1,922,000  854,000 


REDUCED  ECO. 
LOSS 


1,590,000 


TOTAL 


783,000  295,000  1,590,000  31,737,000  854,000 


Energy  Savings;  Residential  energy  use  is  affected  by  Measure  1  (Water- 
saving  Appliances},  and  combined  Measure  4  (Retrofits)  and  Measure  5  (Education). 

Measure  1;  The  water-saving  appliances  significantly  reduce  water  use 
as  exposed  to  standard  appliances  (dishwashwers  -  28  percent  and  clothes 
washers  -  10  percent  reductions) .  The  majority  of  this  saving  is  hot  water , 
which  is  the  most  significant  (73  percent)  vrater  use  saving  reported  in  Table 
7-36. 


The  approach  used  here  is  to  first  estimate  the  water  saved  by  these 
appliances,  second  to  estimate  the  energy  that  is  saved  and  aggregate  this  by 
year  (a  method  similar  to  that  used  in  the  Level  3  exanple  to  determine  the 
energy  savings  fron  industrial  water  recycling  and  reuse) . 

Various  r^xirts  estimate  that  the  proposed  water  saving  appliances  can  each 
save  between  0  -5  percent  of  total  interior  water  use.  (20)  Based  on  reductions 
expected  fron  the  proposed  appliance  and  tests  conducted  by  SC\4A  personnel,  the 
coRibined  effect  of  these  devices  is  assoned  to  be  5  percent  of  interior  water  use 
for  the  residential  sector. 

The  energy  saved  is  based  on  an  assumed  140°  F  temperature  of  water  used  in 
these  appliances  and  an  initial  water  temperature  of  55o  p  (an  85°  F  temperature 
saving  for  each  gallon  of  water  saved) .  This  is  equivalent  to: 


o  705  Btu/gallon  of  water, 
o  705  X  10^  Btu/ong. 

o  For  1981,  (705  x  106  Btu/ing)  *  (1.988  mgd)  * 

365  days/year)  »  51.15  x  10®  Btt^/yr. 

o  For  1981  Energy  Saving  (1980  $),  (51.15  x  10®  Btu/yr)  * 

($10.00/iiBtu)  -  $51, 200/year  (assuming  use  of  electricity 
for  heating  hot  vater) . 

($10.00/lDnBtu  electricity  energy  price  was  obtained  and  adjusted  from  the  report 
Pennsylvania  Least-Cost  Energy  Project,  pr^red  by  ;^lied  Energy  Services, 
Inc.  Subcontractor  to  the  Mellm  Institute,  Carnegie-Mellon  University,  1979). 

Table  7-45  sumnarizes  these  annual  energy  savings  from  Measure  1.  The 
present  value  of  these  annual  savings  is  $749,000,  based  on  a  Federal  discount 
rate  of  8-3/8  percent. 


TZBLE  7-45 

Sam  APPLIANCE  ENEI^  SAVING  (ANNUAL) 
_ (1980  $) _ 


1981 

1990 

2000 

2010 

2020 

2030 

WATER  SAVINGS 

(MGD)  1.988 

2.455 

2.819 

3.143 

3.567 

3.931 

ENERGY  SAVINGS 
($)  51,200 

63,200 

72,500 

80,900 

91,800 

101,200 

Measure  4;  Retrofitting  low-flow  showerheads  into  existing  housing 
also  impacts  hous^old  energy  use.  Tables  7-41  and  7-42  estimated  the  total 
mxnber  of  hous^olds  that  receive  the  water-saving  kits  based  on  a  .50  coverage 
factor  for  toilet  displacanent  devices.  Showerheads  (with  a  covereige  factor 
of  .40)  are  installed  in  91,200  dwelling  units  (228,000  *  .40)  based  on  the 
nudaer  of  units  in  1980  (Table  7-39  and  interpolation).  In  1995,  another  137,000 
showerheads  are  installed;  in  2010,  172,200  units  are  installed  and  in  2025, 
214,700  more  units  2u:e  installed.  Table  7-46  indicates  these  installations  and 
the  die-off  (removal  and  failure  of  the  devices  for  the  subsequent  14  years)  of 
these  devices. 


TABLE  7-46 

SCWA  SHOWERHEAD  INSTALLATION  AND  DIE-OFF 


91,200  8,  300  137,000  12,500  172,200  15,700  214,700 

Annual  Energy 
Savings  ($  000) 


In  Table  7-47,  the  die-off  is  calculated  for  the  final  year  of  each  cycle 
based  on  the  initial  coverage  factor  and  a  0.9  annual  ratio  of  change  (see 
discussion  for  Tables  7-33  and  7-34) . 


TABLE  7-47 

PERCENTAGE  OF  SCWC  CUSTOMERS  USING  RETROFITS, 
TOILET  DISPLACEMENT  AND  LCW-FLCW  SHOWERHEADS 


9  2 


2025  2 


Toilet 


Low-Flow 

Showerhd 


.400  .09 


0  .09 


The  annual  energy  savings  are  based  on  an  assured  $34. 00/year  savings  used 
previously  and  explained  in  examples  1  and  3.  This  $34. 00/year  savings  (1980  $) 
is  for  electrically-heated  hot  water,  the  predominant  energy  used  in  the  area  for 
hot  water  heating.  The  residual  effect  of  low-flow  showerheads  past  the  15-year 
cycle  is  ignored  in  this  calculation  and,  therefore,  these  estimates  are  conserv¬ 
atively  low.  The  present  value  of  these  savings  is  $29,815,000.  From  Table 
7-47,  it  is  clear  that  the  cyclical  program  of  installation  and  promotion  of 
low-flow  showerhecids  can  significantly  increase  the  future  benefits  of  residen¬ 
tial  water  conservation. 


Reduced  Water  Bills;  Water  conservation  by  residential,  commercial  and 
other  users  reouces  the  quantity  of  water  on  which  annual  charges  are  based.  In 
this  example,  as  with  the  previous  examples,  annual  water  savings  multiplied  by 
average  water  charges  indicates  the  annual  savings  in  water  bills.  The  operating 
revenues  of  the  SCWA  provide  the  basis  for  calculating  these  indirect  benefits  of 
water  conservation  in  conjunction  with  the  average  day  water  savings  for  each 
sector  (Table  7-36) . 

Again,  these  benefits  are  cissumed  to  be  short-lived.  Although  the  SCWA  also 
experiences  operating  cost  savings,  it  is  assuned  tht  the  water  rates  eventually 
are  increased  (in  two  years)  to  restore  lost  revenues,  and  at  that  time,  the 
savings  are  lost. 


v  w 

•  V-  ' 


Table  7-48  identifies  the  revenues  front  water  sales  front  1979  to  1983  by 
^pe  of  sale: 


TABLE  7-48 

TOTAL  REVENUES  FROM  WATER  SALES 
(MILLION  DOLLARS) 


m. 


1980 

1981 

1982 

1983 

13715? 

127553' 

137?5? 

157530' 

4.269 

4.082 

4.938 

5.632 

8.124 

6.529 

4.961 

8.061 

2.761 

3.202 

2.922 

3.490 

E  1979 

il  117757 

Wholesale  3.683 

Connection  8.069 

er  2.398 


Retail  sales  are  produced  by  the  "residents"  who  are  impacted  by  the  water 
conservation  mecisures.  The  1980  revenue  is  $13,494  million.  Front  Table  7-30, 
the  estimated  water  sales  for  1980  are  64.540  mgd  (71.049  -  6.509  unaccounted-for 
water).  The  averaige  cost  per  1,000  gallons  is  $0.57.  When  this  average  cost  is 
multiplied  1:^  the  water  savings  for  1981  and  interpolated  saving  for  1982 
(adjusted  for  savings  in  unaccounted-for  water)  front  Table  7-36,  estimates  of 
annual  (*  365  days  per  year)  savings  are  produced. 


TABLE  7—49 

AttnJAL  SAVINGS  ($  MILLION 


WATER  BILL  SAVINGS 


1.686 


WASTEWATER 

None 

None 


The  present  value  of  the  savings  front  Table  7-49  is  $3,105,000.  These  savings 
are  generated  by  each  water  conservation  measure  based  on  the  share  of  water 
savings  each  produces  in  1981  and  1982.  Table  7-50  presents  the  percent  effec¬ 
tiveness  of  each  permanent  water  conservation  measure  over  the  planning  period, 
and  the  resulting  shares  are:  Measure  1:  $34,000;  Measure  2:  $295,000;  Measure 
3:  $0; 

Measure  4:  $1,922,000;  Measure  5:  $854,000. 


TABLE  7-50 
LEVEL  4  SCWA 

PERCENT  EFFECTIVENESS  WATER  USE  REDUCTION  BY  MEASURE 


Reduced  Economic  Loss ;  The  SCWA  could  have  used  a  questionnaire  and 
follow-up  telej^one  surveys to  obtain  realistic  information  on  the  benefits  of 
reduced  interruption  resultin^j  from  water  main  breaks  and  the  benefits  of  a 
targeted  pipeline  leak  detection  (Measure  3)  program.  Two  typical  business  areas 
that  experienced  main  breaks  might  be  studied.  The  businesses  would  be  identi¬ 
fied  that  potentially  experienced  reduced  sales  and  other  forms  of  economic  loss 
and  then  surv^  forms  would  be  sent  to  those  businesses,  including: 

o  Retail  firms 
o  Services  industry 
o  Wholesale  firms 
o  Banks 
o  Parking  lots 
o  Restaurants 
o  Movie  theaters 
o  Other 

Ihe  surv^  would  ask  for  information  cm  business  loss  and  damages.  The  business 
losses  would  probably  range  greatly  but  could  be  quantified.  A  check  would  be 
made  of  these  data  by  cn:oss  checking  with  retail  sales  tax  receipts,  parking  lot 
use,  movie  theater  receipts  and  other  customer  or  sales  revenue-related  sourc:es. 
Damages  would  probably  cxme  from  merchandise  stored  in  basements  that  might  be 
flooded,  electrical  and  tel^Jhone  cable  damages,  etc.  These  damages  could  be 
verified  by  contacting  the  relevant  utilities  that  serviced  the  area  and  by  cross 
checking  with  insurance  claims. 

Because  no  real  data  are  available,  the  method  used  to  estimate  the  loss  was 
based  on  estimated  gross  daily  revenues  in  the  area  and  assuning  a  loss  of  10 
percent. 

Commercial  business  in  high  traffic  business  areas  frequently  gross  in 
excoss  of  $1  million  per  year.  The  two  study  areas  each  have  10  businesses  that 
are  directly  affected  with  business  losses  of  $2,700  combined  and  assumed  damages 
to  yield  a  total  loss  of  $5,000.  By  preventing  25  situations  per  year  like  this, 
the  annual  benefit  is  $125,000.  The  present  value  of  these  benefits  is 
$1,590,000. 

Wastewater  Bills;  The  Director  of  the  Office  of  Waste  Management  was 
interviewed  during  this  study  to  determine  the  effect  of  water  conservation  on 
the  SQ*1A  region's  wastewater  treatment  facilities. 

Subsequent  to  the  interview  meeting,  a  letter  was  sent  to  the  Director's 
attention  regarding  potential  advantages  and  disadvantages  of  water  conservation 
to  the  wastewater  system,  particularly  in  regard  to  smaller  flows  and  the 
potential  for  facility  size  reduction  and  related  cost  savings.  He  was  asked  to 
provide  the  following: 

o  "Description  of  the  current  County  wastewater  systems  that  can 
be  affected,  including  service  areas,  size,  number  and  type  of 
connections;  current  budget  (revenue  and  costs);  and  use  of 
system  by  other  than  County  Water  Authority  service  area." 


o  "Description  of  future  wastewater  ^stem  expansion  plans, 

including  service  areas  (size,  nurber  and  type  of  connections); 
construction  schedules,  prc^x^sed  capital  improvanents  plan 
(including  capital  and  O&M  costs  with  debt  service);  and  use 
of  the  inprovements  by  users  outside  of  County  Water  Authority 
jurisdiction." 

o  "Description  of  the  I&I  problems  of  these  systems.  Will  water 

conservation  of  10-15  percent,  for  example,  produce  wastewater  flow 

changes  that  could  be  significant  and  provide  an  opportunity 

for  modification  of  projects  and  reduction  of  capital  and 

O&M  costs?  How  much  flow  reduction  would  be  needed  frcm 

water  conservation  in  order  to  affect  the  wastewater 

investment  plan?" 

o  "Discussion  of  any  issues  that  you  believe  water  conservation 
would  impose  on  current  and  future  wastewater  system, 
for  example,  any  flow  problems?  Any  revenue  or  cost  problems? 
other  issues?" 

The  SCWA  cirea  wastewater  treatment  capacity  is  100  mgd  currently  through 
"own  service"  (42.65  mgd)  and  "treatment  by  contract"  (57.386  mgd),  and  the 
system  is  subject  to  significant  I&I  problems  (in  fact,  a  branch  within  the 
County  Wastewater  Authority  was  established  prior  to  1976  to  reduce  I&I  with  a 
budget  of  at  least  $.5  million  and  has  had  a  budget  of  $1  million,  since  1981). 

The  following  response  was  received  from  the  Director  of  the  Office  of  Waste 
Management: 

"Regarding  your  question  of  cost  savings  at  wastewater  treatment 
facilities  versus  reductions  in  water  consumption,  we  believe 
some  savings  could  be  realized  but  they  would  be  a  small  part 
of  the  total  costs  since: 

-  Infiltration/Inflow  add  to  the  volume  of  flow  to  be 
treated  and  cannot  be  reduced  through  consumption 
reductions; 

-  relatively  speaking,  the  volume  of  flow  would  have 

to  be  drastically  reduced  (greater  than  10-15  percent)  to 
realize  significant  cost  reductions  in  treatment 
since  most  costs  are  independent  of  flow; 

-  reduction  of  water  consumption  at  the  source  will 
not  reduce  the  loading  of  pollutants  to  be  treated 
at  the  plants;  the  flow  will  be  more  concentrated 
with  pollutants." 

Since  the  water  reductions  projected  from  conservation  for  the  SQiA  area  are 
variable  over  the  study  period,  with  a  low  of  5.0  percent  and  a  high  of  13.1 
percent,  no  beneficial  impact  was  identified  for  reduction  in  near-term  operating 


costs  for  the  wastewater  authority  or  its  customers.  (Later,  however,  in  Step 
9,  the  needed  future  expansion  of  the  wastewater  system  from  its  current  100  mgd 
capacity  produces  foregone  supply  cost  advantages.) 


With  the  exception  of  the  pressure-reducing  valves,  the  other  measures 
produce  only  direct  benefits  to  the  utility.  Measure  2,  however,  reduces  water 
pressure  to  residential,  commercial,  and  industrial  services.  This  reduction 
produces  water  savings  a^  reduced  water  bills.  It  also  reduces  repair  costs  for 
afpliances  and  extends  their  useful  life.  No  estimate  is  made,  however,  for 
these  benefits,  but  th^  are  expected  to  be  small. 

STEP  8;  Disadvantageous  Effects  (Indirect) 

Inplementation  costs  are  the  primary  disadvantageous  effect  of  the  proposed 
program  of  water  conservation  measures.  Table  7-51  summarizes  the  cost  effect  of 
eac^  measure. 

TABLE  7-51 

DISADVANTAGEOUS  EFFECTS  (INDIRECT) 

PRESENT  VALUE  (1980  $) 


MEASURE  1  MEASURE  2  MEASURE  3  MEASURE  4  MEASURE  5  MEASURE  6 


^pliances  PRV 


Leak  Det7  Retrofit 


Restrictions 


MATERIAL  COST 
Kiti  - 

Fixtures/ 

Equip.*  $478,500  494,400 

Pamphlets  -  104 , 000 

Si;pplies  3,000 

Postage  2 , 000  16 , 600 

Other 


165,400 


1,934,000 


331,7001 


2,488,0002 

178,0003 


SERVICE  PURCHASES 
Media, 

(TV,  Radio) 
Newspapers 
Rentals 
Consultant 


4,100 

2,800 


159,000 


71,000 

35,000 

8,000 


227,000 


lABOR 
SCNA 
Speakers 
Svanoner  Help 


58,200 


65,900 


125,000 


CONT. (10%)*  0 


62,000 


32,000  245,000 


302,000 


TOTAL  COST  $483,500  $742,100  $356,400  $2,690,600  $3,320,000 


*Note;  SCWA  costs  only  are  included  in  the  contingency. 
^Mailer  Package 
2prorootional  Material 
3school  Material 


Subste 


sleinentation  Costs 


Measure  1;  (Water-Saving  Appliances) .  In  Steps  5  and  1 ,  the  general 
aspects  of  Measure  1,  as  well  as  the  other  measures  are  described.  Key  elements 
of  the  program  include: 

o  Formulate  nodification  to  County  Plumbing  Code, 
o  Provide  for  minor  additional  inspection  enforcement. 

These  efforts  are  minimal  and  are  assumed  to  be  added  to  the  current  SCWA  staff 
responsibilities,  including  inspection  and  onforconent.  Presumably,  an  addition¬ 
al  line  is  added  to  the  inspection  check-off  sheet  to  verify  that  low  water-using 
appliances  have  been  installed. 

The  additional  cost  of  the  program  is  related  to  small  differential  cost  of 
the  units  used  instead  of  standard  appliances. 


TABLE  7-52 

DIFFERENTIAL  COSTS  OVER  STANDARD  (1980  $) 


Dishwasher 
Clothes  Washer 


FIOTURE 

r"0 

$  15-30 


0  &  M 
0“ 
$  0 


SOURCE 


(20)  (38) 


Dishwashers,  either  standard  or  water-saving,  range  in  cost  frcm  $175-350. 
There  is  no  cost  disadvantage  of  buying  the  vgater-saving  unit.  Prices  of 
water-saving  clothes  washers,  however,  range  from  $15-30  more  than  a  standard 
unit.  Fifteen  dollars  was  assumed  as  ^e  incremental  price  of  water-saving 
clothes  washers,  since  the  42  gallon  size  specified  for  use  in  the  SCWA  area  is 
near  the  low  end  of  the  range  from  27-54  gallons. 

Based  on  the  estimated  $15  cost  differential  and  on  the  estimated  2,500 
clothes  washers  (Step  7)  that  are  purchased  annually  over  the  study  period,  the 
annual  costs  of  the  measure  to  homeowners  is  $37,500.  The  present  value  of  these 
future  costs  is  $478,500.  Minor  notification  costs  (postage  and  supplies)  are 
also  anticipated  in  the  initial  year  at  about  $5,000  (to  alert  builders  of  the 
change  to  the  code) . 

Measure  2;  (Pressure-Reducing  Valves) .  Table  7-40  projected  the  continuing 
effort  to  put  more  pressure- reducing  valves  in  place.  PRV's  for  1/2  and  3/4  inch 
services  are  routinely  purchased  by  the  SCWA  at  $20.00  each. 

This  measure  involves  voluntary  installation  by  the  homeowner  (as  is  the 
current  practice),  however,  with  a  program  that  encourages  this  installation. 

The  SCWA  has  detailed  records  of  areas  where  line  pressure  exceeds  the 
requires  maximum  80  p>si  level.  The  Authority  develops  a  panphlet  on  the  "advan¬ 
tages  of  installing  a  PRV"  and,  in  general  terms,  "how  the  PRV  is  installed". 
This  p>anphlet  is  enclosed  with  a  regular  water  bill  to  the  targeted  customers. 
At  the  same  time,  newsp)ap)er  advertisanents  and  "news  items"  are  distributed  to 


local  newspapers  to  assist  in  alerting  customers  to  the  benefit  of  PRV  installa¬ 
tion. 

Those  customers  who  notify  the  SCW^  of  their  interest  and  willingness  to 
install  PRV's  are  provided  one  "free  of  charge"  with  the  necessary  installation 
instrvictions. 

The  program  is  ambitious  for  the  first  three  years,  then  tapers  off  and 
finally  ends  by  the  year  2000.  During  the  initial  three  years,  assuming  250 
workdays  a  year,  the  SCWA  must  promote  with  pamphlets  and  distribute  an  average 
of  40  units  a  day  in  1980,  32  units  a  day  in  1981,  and  24  units  a  day  in  1982. 
Pamphlets  are  assumed  to  be  distributed  to  30,000  connections  in  each  of  tiie 
first  three  years.  As  a  result,  a  full-time  stockroom  clerk/driver  is  hired  for 
the  initial  period,  and  in  the  following  years,  the  effort  is  continued  by  other 
SCWA  staff. 

Table  7-53  itemizes  the  purchases  needed  for  Measure  2  (note:  many  of  the 
purchases  are  distributed  over  the  planning  period)  and  identifies  the  present 
value  of  each  cost. 


TABLE  7-53 

PRESSURE-REDUCING  VALVES  PURCHASES/PROMOTION/tDELIVERY 
PRESENT  VALUE  (1980  $)  _ 


PRV  Purchases  (various  years) 
Pamphlets  (4pp/30,000Ar.) 
Postage  (30,000Ar.) 


UNIT  PRICE  $  QUANTITY  COST  PRESENT  VALUE 


■  27, "W 
90,000 
90,000 


104,000 

16,600 


Newspapers  (advertisemaits)  l,500.00Ar>  3  Yrs. 
Rentals  (trailer  for  storage)  l,500.00Ar*  2  Yrs. 


4,100 

2,800 


SCWA  Personnel 


58,200 


Contingency  (10%) 


62,000 


TOTAL  COST 


$742,100 


The  total  cost  (present  value)  of  this  measure  to  have  pressure-reducing 
valves  installed  in  areas  where  line  pressure  exceeds  80  psi  ’s  $742,100, 
including  10  percent  contingency  on  SCWA-incurred  costs. 

Measure  3 :  (Pipeline  Leak  Detection) .  The  costs  of  leak  detection  and 
repair  varies  widely  from  system  to  ^stem.  Costs  involve  equipment,  including 
detection  options  such  as  pressure  test  gauges,  acoustical  equipment  and  comput¬ 
er-assisted  devices  which  range  significantly  in  price.  Replacement  of  leaky 
p>arts,  and  road  surface  materials  are  other  major  cost  items,  and  then,  finally, 
personnel.  In  the  SCWA  area,  the  system  has  145-215  main  breaks  per  year,  and 
the  personnel  currently  on  staff  are  capable  of  excavating  and  repairing  damaged 
water  mains  and  lines. 


The  program  proposed  here  is  modest  in  its  expectations.  Current  system 
leakage  is  9-10  percent,  and  the  Measure  3  program  has  a  goal  of  establishing  a 
maximum  leakage  of  9  percent.  No  additional  personnel  are  eidded  to  the  road  crew 
responsible  for  r^>airing  main  breaks,  however,  additional  capability  is  brought 
in  to  assist  them  in  locating  leaks. 

The  SG^  has  detected  that  main  breaks  are  not  distributed  evenly  over  the 
year.  As  a  result,  there  is  a  2-3  month  period  when  the  road  crew  is  "avail¬ 
able".  The  SCWA  also  decided  it  did  not  want  to  purchase  equipment  and  train 
personnel  to  undertake  the  leak  detection  responsibility.  Equipment,  for 
example,  acoustical  detection  devices  used  in  the  Level  1  exanple,  range  fron 
$500  -  $2,600.  (86)  (88)  Conputerized,  highly-sophisticated  mobile  equipment, 
including  a  van,  costs  between  $25,000  and  $45,000.  (86) 

The  SCMA,  therefore,  decided  to  hire  a  consulting  firm  on  an  annual  basis 
to  locate  leaks  that  had  not  previously  been  identified.  The  consultant  (a  2-man 
crew  with  computerized  leak  detection  equipment)  is  brought  in  during  the  slack 
period  for  two  weeks  each  year.  The  charge  for  the  crew  ($8,000)  and  the  use  of 
the  vehicle  and  equipment  ($5,000)  totals  $13,000  per  year.  This  approach 
locates  about  25  leaks  each  year  which  would  eventually  become  major  main 
breaks.  The  SCWA  methodically  uses  the  crew  in  high  breakage  areas  and  in  areas 
ii^re  disruption  from  breaks  is  costly  to  the  utility  and  merchants.  This  method 
permits  a  more  deliberate  and  appropriately  timed  af^roach  to  each  repair. 

Since  the  additional  leakage  repairs  can  be  accommodated  by  the  slack  in  the 
"main  break  crew",  no  additional  labor  costs  are  incurred.  Materials  are 
estimated  at  $500  per  leak  ($12,500  per  year),  and  the  total  annual  cost  is 
$25,500.  The  present  value  of  the  costs  to  implement  Measure  3  are  $356,400, 
including  10  percent  contingency. 

Measure  4;  (Retrofit) .  The  SCWA  has  a  limited  experience  with  retrofit 
programs.  Surrounding  water  systems  have  used  low-flow  showerheads,  flow 
restrictors,  toilet  displacement  devices  and  dye  tablets  (leak  detection  in 
toilets) ,  as  methods  to  extend  the  use  of  their  overloaded  wastewater  treatment 
facilities,  but  the  SCWA  has  not  had  these  experiences.  The  program  proposed 
here  involves: 

o  Kit  with  (1)  showerhead  and  (8)  toilet  displacement  bags, 
available  free  to  SCWA  custcxners. 

o  Mailer  to  target  kit  distribution  to  interested  customers. 

o  Promotional  advertising  and  instructional  material. 

o  Initial  effort  in  1980  with  renewal  programs  in  1995,  2010  and  2025. 

The  retrofit  devices  are  ..vailable  free  to  SCWA  customers  following  response 
by  customers  to  fill  out  a  mailer  enclosed  with  a  regular  water  bill.  The 
response  from  the  mailer  is  expected  to  produce  requests  for  127,800  kits 
(including  10  percent  surplus)  as  indicated  previously  in  Table  7-42. 


For  this  program,  kits  cx>ntaining  low-flow  showerheads  and  toilet  displace¬ 
ment  devices  are  assennbled  by  the  SCWA  personnel.  The  low- flow  showerhead 
selected  for  this  program  was  also  used  for  the  BCWD  and  WCWSU  retrofit  programs 
(Levels  2  and  3,  respectively).  The  cost  of  this  device  is  $7.00  based  on  local 
telephone  survey  results.  The  displacement  bags  (8  Iqt.  bags)  are  available  to 
permit  adjustment  of  flush  volume  and  for  more  than  one  toilet.  These  displace¬ 
ment  devices  cost  $.50  for  eight  bags,  (information  also  obtained  in  the  tele¬ 
phone  survey).  The  kit  also  contains  promotional  material  describing  the 
benefits  of  installing  these  restrofit  devices,  eis  well  as  instructions  for 
installation.  The  kit  is  packaged  by  the  SCWA  personnel  in  a  plastic  bag 
suitable  for  hanging  on  doorknobs.  The  total  cost  of  this  kit  is  $9.00.  The 
costs  of  this  program  (1980  $)  for  the  initial  and  renewal  efforts  are  presented 
in  Table  7-54:  $1,150,000  (1980),  $1,728,000  (1995),  $2,169,000  (2010)  and 

$2,709,000  (2025).  The  present  value  of  these  costs  is  $1,934,000. 


TABLE  7-54 

SCWA  RETROFIT  KIT  MATERIALS 


PRyEAlNIT 


Low-Flow  Showerhead  $7.00 
Displacement  (Toilet  Bags)  .50 
Literature/Package  1.50 
Kit  $9.00 


QUANTITY  COST  (1980  $) 


127,800  (1980) 
192,000  (1995) 
241,000  (2010) 
301,000  (2025) 


1,150,000 

1,728,000 

2,169,000 

2,709,000 


PRESENT  VALUE  TOTAL  $1,934,000 
(@  8-3/8%  Federal 
Discount  Rate) 


The  program  also  includes  a  promotional  effort  and  mailer  to  identify 
customers  who  would  install  the  free  devices.  This  material  is  distributed  with 
a  regular  water  bill  to  all  SCWA  customers  (dwelling  units  and  connections.  Table 
7-42). 

This  promotional  campaign  (Table  7-55)  is  repeated  in  the  future  years, 

also. 


7-59 


TABLE  7-55 


MAILER 

PACKAGE  (1980  $) 

Mailer 

PRICE/UNIT 

QUANTITY 

COST  (1980  $) 

1  joix  x^x 

(t^pe  set  cmd  postage) 

$0.35 

PaR^let 

0.50 

Total 

$0.85 

232,300  (1980) 

$  197,000 

349,200  (1995) 

297,000 

438,700  (2010) 

373,000 

547,000  (2025) 

465,000 

PRESENT  VALUE  TOTAL  $  331,700 
(@  8-3/8%) 


In  addition,  for  1980  and  the  future  years  wh«i  the  retrofit  program  is 
renewed,  the  program  budget  provides  for  media  exposure,  including  TV  "^>ots", 
radio  announcements  and  newspaper  ads  for  one  year  in  each  case. 


TABLE  7-56 

MEDIA  AND  OTHER  COSTS 


1980  COSTS 

PRESENT  VALUE  (1980  $) 

TV  and  Radio 

$  50,000 

$  71,1^00 

Newspapers 

25,000 

35,000 

Rental 

6,000 

8,000 

Sunnier  Help 

10,400/iTian  year  65,900 

Also,  the  program  requires  rented  storage  space  for  the  2,500-6,000  kits  distri¬ 
buted  each  week  (Table  7-41)  and  "summer  help",  or  unskilled  personnel  to  package 
the  kits  and  assist  in  the  distribution  program.  The  rental  is  assixned  to  be  2 
trailers  at  $500  per  month  or  $6,000  per  year  (present  value  $8,000).  The  summer 
help  personnel  requirenent  is  for  4  people  in  1980,  5  people  in  1995,  7  people 
in  2010  and  8  people  in  2025.  The  hourly  wage  is  $5.00  or  $10,400  per  year  per 
person.  The  annual  costs  start  at  $41,600  and  increase  to  $83,200  during  the 
last  renewal  effort.  The  present  value  of  these  personnel  requirements  is 
$65,900. 

The  total  cost  (present  value)  of  Measure  4  is  $2,690,600,  including  a  10 
percent  contingency. 

Measure  5;  (Education) .  In  the  same  manner  that  Measure  4  provides  an 
initial  one-year  effort  to  implement  a  retrofit  program  (renewed  once  every  15 
years) ,  Measure  5  (education)  is  in^lsmented  in  the  same  vray.  The  purpose  of  the 
education  program  is  to  encourage  the  installation  of  as  many  water  conservation 
devices  as  possible  preceding  and  following  the  distribution  of  the  kits. 

Discussion  in  the  previous  Level  1  example  (Step  8)  described  sources  of 
information  for  structuring  an  education  program  for  short-term  and  long-term 
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effect.  The  program  planned  here  is  one  year  in  duration  and  involves  the 
efforts  of  existing  SCMA  personnel.  The  program  is  sv^lerooited  by  additional 
clerical  staff  and  stock  personnel.  Costs  of  materials  assumed  for  the  VMND 
example.  Level  1  were  verified  in  the  local  market. 

The  program  has  three  key  elements: 

1.  Promotional  Materials  Program 

2.  Media  Efforts 

3.  School  Programs 

Information  about  retrofit  devices,  and  newsletters  citing  the  benefits  of  their 
use  are  prepared  and  distributed  to  the  9CW7V  customers.  In  axidition,  bunper 
stickers  are  used  on  governmoit  vehicles,  and  bus  posters  are  prepared  and 
displayed.  The  promotional  materials  needed  include: 


TABLE  7-57 

PROMOTIONAL  MATERIALS  PROGRAM  (1  YEAR) 
_ COSTS  (1980  $) _ 


MATERIALS  DESIGN/PRINTING  QUANTITY  COST 

Pamphlets  (4-6jp/5xyyr/$l . 25  ea.)  465,000  I  5^1,000 

Newsletters  (4/yr/$0.50  ea.)  930,000  465,000 

Bunper  Stickers  (city  vehicles/$1.00  ea.)  5,000  5,000 

Bus  Posters  ($2.00  ea.)  4,000  8,000 

Postage  420,000 

TOTAL  $1,479,000 


The  1980  promotional  materials  cost  $1,479,000.  In  1995  and  in  future  years 
the  costs  increased  by  the  ratio  of  (future  customers)/ (1980  customers)  (Table 
7-41).  Therefore,  the  1995  cost  is  349,200/232,000)  =  1.50  *  $1,479,000  = 
$2,226,000;  2010  (ratio  1.88)  cost  is  $2,793,000;  arx3,  for  2025  (ratio  2.35)  cost 
is  $3,484,000.  The  present  value  of  these  materials  is  $2,488,000. 

Media,  including  radio,  TV  and  newspapers  are  used  to  promote  the  retrofit 
program  directly  (Measure  4) .  Although  this  measure  is  designed  to  assist  the 
retrofit  program,  it  is  focused  more  broadly  to  promote  the  efficient  use  of 
water. 


TABLE  7-58 

MEDIA  EFFORTS  (1  YEAR) 

_ COSTS  (1980  $ _ 

COST  $ 

Newspaper  Advertising  (free,  if  possible  $  Id, 000 
Radio,  TV  Spots  (free,  if  possible)  150,000 

TOTAL  $160,000 


The  SOflA  staff  prepares  news  briefing  material,  develops  a  SOiA  logo  for 
water  conservation  and  generally  pranotes  the  benefits  of  energy  conservation 
from  energy  savings  and  other  beneficial  impacts. 

The  costs  of  the  media  effort  are  estimated  at  $160,000  for  each  effort  1980 
as  well  as  the  future  years.  The  present  value  of  these  costs  is  $227,000. 

The  school  program  (Table  7-59)  represents  an  oK>ortunity  for  long-term 
change  in  user  habits,  the  program  used  in  Level  1  provides  the  model  for  the 
SOiiA  area.  Current  SCWA  County  public  school  population  is  available  by  grade 
for  1980  and  is  projected  to  1988  in  local  reports.  These  data  provide  the  basis 
for  estimating  the  quantities  of  school  materials  needed. 


TABLE  7-59 

SCHOOL  PROGRAMS  (1  YEAR) 
_ COSTS  (1980  $) 


*  (1980  Students) 

QUANTITY 

COST 

lower  ELEMENTARY;  K-3 
(31,000  Students) 

Water  Play  Workbook  ($1.00  ea.) 

Water  Play  Teacher's  Guide  ($3.00  ea.) 

31,000 

1,000 

$  31,000 
3,000 

UPPER  SECONDARY:  4-6 
(29, m  Students) 

Captain  Hydro-Type-Workbook  ($1.00  ea.) 
Captain  Hydro-Type  Guide  ($3.00  ea.) 

29,000 

1,000 

29,000 

3,000 

SECONDARY:  JR. -SR.  HIGH  SCHOOL 
(63,000  Students) 

Water  Conservation  in  the  Community 
($1.00  ea.) 

TOTAL 

63,000 

63,000 

$129,000 

The  school  enrollment  data  indicate  an  historic  decline  in  school  population 
that  is  projected  to  continue.  By  1990,  an  additional  decline  of  5  percent  is 
expected.  The  trend  will  probably  continue  through  the  year  1995  with  an 
additional  decrease  of  2.5  percent.  This  level  of  student  population  is  then 
assumed  to  hold  throughout  the  remaining  study  period.  Therefore,  the  school 
program  costs  are  estimated  to  be  $129,000  in  1980  and  $119,000  for  1995  and  for 
each  of  the  future  program  renewal  years.  The  present  value  of  these  costs  is 
$178,000. 

The  SCWA  requires  additional  staff  to  implement  this  program  (Table  7-60). 
Clerical  helpers  are  needed  to  handle  the  promotional  material,  and  manage 
equipment  to  address  envelopes,  and  stock  people  are  needed  to  manage  the 
thouscuids  of  workbooks  and  materials  to  be  distributed.  School  materials  have  to 
be  distributed  during  the  summer  for  the  start  of  school  in  September.  The  use 
of  some  suRiner  help  keeps  program  costs  down. 


This  staffing  is  appropriate  for  1980.  'Hie  program  is  increased  in  future 
years  by  the  ratios  of  current  to  future  customers  (used  previously) :  1995 
(1.5),  $111,600;  2010  (1.88),  $139,800;  and  2025  (2.35),  $174,800. 

The  program  is  managed  by  the  existing  staff.  Priorities  concerning  other 
programs  are  shifted  to  acccmmodate  the  implanoitation  of  the  education  program. 
'Aie  present  value  of  the  staff  requirements  for  1980  and  the  future  renewal 
projects  is  $125,000. 

The  present  value  of  the  Measure  5  program  is  $3,320,000,  including  a  10 
percent  oonting^icy. 

Measure  6;  (Contingency  Plan/Etestrictions) .  Existing  SOiA  staff  assign¬ 
ments  are  assumed  to  change  from  normal  to  emergency  activities  during  a  period 
of  water  shortage.  This  is  an  expected  role  for  these  personnel,  and  no  addi¬ 
tional  costs  are  incurred. 


Substep  8.2;  Other  Disadvantageous  Effects 

Measure  1:  Water-Saving  Appliance 

No  other  disadvantageous  effects 

Measure  2;  Pressure-Reducing  Valves 

No  other  disadvantageous  effects 

Measure  3:  Pipeline  Leedt  Detection 

No  other  disadvantageous  effects 

Measure  4:  Retrofit  (Showerheads  and  Toilet 
No  other  disadvantageous  effects 

Measure  5:  Bducatio' 

No  other  disadvantageous  effects 

Measure  6:  (Contingency  Plan/Restrictions) 
No  other  disadvantageous  effects 

STEP  9;  Foregone  Supply  Costs 


are  anticipated, 
are  anticipated. 

are  anticipated. 

Displacement  Devices) 
are  anticipated. 

are  anticipated. 

are  anticipated. 


Advantageous  effects  associated  with  future  (^rations  of  water  supply  and 
wastewater  facilities  at  the  local  level,  and  water  supply  systans  at  the  Federal 


level  are  affected  the  proposed  water  conservation  measures.  Advantageous 
effects  consist  mostly  of  foregone  costs  of  supplying  water  and  wastewater 
services.  Other  effects  may  be  external  costs  or  opportunity  costs  that  are 
reduced  as  well.  The  following  analysis  evaluates  future  plans  at  the  local  and 
Federal  levels  and  identifies  and  quantifies  the  cost  reductions  that  are 
associated  with  the  water  conservation  program  for  the  SCWA  area.  This  section 
has  five  Substqps: 

Substep  9.1  Local  Water  Su^^ly  and  Wastewater  Plans 
Subst^  9.2  Federal  Water  Supply  Plans 
Substep  9.3  Non-Federal  (Regional)  Plans 
Subst^  9.4  External  Opportunity  Costs 
Substep  9.5  Sutimary  Foregone  Supply  Costs 

Previously,  in  Figures  7-1  and  7-2,  the  water  supply  needs  of  the  SCWA  area 
were  graphically  presented.  The  effect  of  the  proposed  water  conservation 
program  is  to  shift  the  timing  (delay)  of  the  necessary  investments  and  other 
costs  and  to  reduce  the  quantitites  of  energy  and  chemicals  needed  for  the 
smaller  quantity  of  water  (vs.  baseline  conditions)  supplied.  The  differential 
(reduced)  present  value  of  projects  that  are  delayed  is  one  estimate  of  benefit 
of  water  conservation.  In  some  cases,  as  with  this  example,  projects  can  be 
avoided  altogether,  and  the  water  conservation  program  can  affect  cost  reductions 
(avoidance)  and  prevent  project- related  environmental  impacts. 

The  specific  participation  of  each  water  conservation  measure  varies  over 
the  study  period.  In  Chapter  3,  the  residual  effects  and  die-off  of  measures  are 
discussed.  Table  7-50  present^,  for  selected  years,  the  percent  effectivaiess 
of  each  measure  over  the  study  period.  Figures  7-1  and  7-2  graphically  display 
the  combined  varied  effect  of  these  measures.  Table  7-50  is  a  key  tool  in 
allocating  the  cost  savings  to  each  measure. 

Substep  9.1;  Local  Water  Sutyly  and  Wastewater  Plans 
Incremental  Suroly  Costs 


Water  Supply;  Water  supply  system  operating  costs  are  reduced  by  the  SCWA 
water  conservation  program  (less  water  is  treated  and  pumped  to  customers) . 
Table  7-61  presents  detailed  operating  costs  of  the  SCWA  for  1981  and  1982  and 
aggregate  operating  costs  for  1977  to  1982. 
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TABLE  7-61 

SCWA  WATER  SYSTEM  OPERATION  AND  MAINTENANCE  EXPENDITURES 
_ CURRENT  DOLLARS  ($000) _ 


EXPENSES 

1982 

1981 

1980 

1979  1978 

1977 

2-Reservoir  Suf^ly  &  Treatment 

37T7r 

River  System  Supply  &  Treatment 

1,407 

24 

Well  Supply  &  Treatment 

84 

67 

Purchased  Water  Facilities 

356 

643 

Transmission  Facilities 

554 

602 

Distribution  Facilities 

831 

843 

General  Plan  Facilites 

545 

873 

Customer  Accounts 

1,636 

1,574 

Administration  &  General 

1,509 

1,542 

TOTAL  O&M 

10,0i3 

9,643 

7,305  6,998 

6,621 

'JA  .  j 
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The  operation  and  maintenance  costs  for  the  period  1977  to  1982  have 
increased  at  an  average  rate  of  10  percent  per  year,  however,  since  1980,  the 
increase  has  been  only  3.5  percent.  The  1981  and  1982  data  are  the  relevant  data 
for  this  analysis,  since  the  River  System  Supply  and  Treatment  System  became 
functional  in  1981.  Again,  the  objective  is  to  identify  the  variable  costs 
associated  with  water  supply  production  and  to  deflate  to  1980  dollars. 

The  obvious  changes  in  the  2-Resetvoir,  and  the  River  Systan  supply  and 
treatment  costs  indicate  their  variable  nature.  These  1982  expenses  adjusted  to 
1980  $  are  presented  in  Table  7-62, 


TABLE  7-62 
SCWA  VARIABLE  COSTS 


ADJUSTED  1980  roST  ($000) 


o  2-Reservoir  Supply  &  Treatment  $2,^89 
o  River  System  Supply  &  Treatment  1,358 
o  Well  Supply  &  Treatment  81 
o  Purchased  Water  Facilities  343 
o  Transmission  Facilities  534 

TOTAL  VARIABLE  COSTS  $5,305 


As  a  result,  the  estimated  1980  variable  cost  of  treating,  pumping,  purchas¬ 
ing  water  and  maintaining  the  System  is  $5,305,000.  The  unit  variable  cost  of 
producing  is  $0,204/1,000  gallons,  based  on  1980  produced  water  (71.049  mgd. 
Table  7-30). 

Based  on  the  water  savings  for  the  medium  growth  scenario  with  permanent 
conservation  measures.  Table  7-36) ,  the  percentage  effect  by  measure  (Table 
7-50),  and  the  unit  price  of  producing  water  ($0,204),  the  annual  savings  in 
production  and  water  purchase  costs  (variable  costs)  are  projected  for  each 
measure  and  presented  for  selected  years  in  Table  7-63.  For  example,  in  1981  for 
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Measure  I  (8.710  ngd)  *  ($0,204/1000  gallons)  *  (365  days  per  day)  *  (.011  TeOale 
7-50  Measure  1)  =  $7,100  (annual  savings  from  Measure  1  in  1981). 


TABLE  7-63 

FUTURE  SCWA  ViATER  SUPPLY  OPERATIONS  SAVINGS 
AVERAGE  DAILY  FOREGONE  SUPPLY  (X>STS 


1981  - 

2030  (1980  $) 

TOTAL  REDUCTION 

ANNUAL  SAVINGS  IN 

SUPPLY 

IN  WATER  DEMAND 

OPERATIONS  COSTS 

($) 

(MGD) 

M-1 

M-2 

M-3 

M-4 

M-5 

1981 

8.710 

$  7,100 

$  61,600  $ 

600 

$401,400 

$177,700 

1985 

6.406 

9,000 

67,700 

5,200 

295,200 

99,600 

2000 

8.598 

21,700 

77,400 

12,100 

411,000 

117,800 

2020 

7.000 

66,700 

91,200 

13,000 

304,400 

46,400 

2030 

13.935 

128,600 

112,000 

17,600 

607,000 

171,200 

Based  on  these  annual  savings  (Table  7-64)  for  each  measure  and  a  Federal 
discount  rate  of  8-3/B  percent,  the  estimated  present  value  for  each  measure  is: 
Measure  1  (Appliance):  $214,000;  Measure  2  (PRV):  $842,000;  Measure  3  (Pipeline 
Leak  Detection):  $84,000;  Measure  4  (Retrofit):  $4,152,000;  and  Measure  5 
(Education):  $1,361,000. 

The  contingency  plan  (Measure  6)  imposes  restrictions  on  water  users  during 
periods  of  water  shortage.  The  plan  is  implemented  infrequently,  and  the 
differential  with  average  daily  flows  (comparison  of  Tables  7-36  and  7-38)  ranges 
frcm  approximately  4  to  6.5  mgd. 


TABLE  7-64 

POTENTIAL  ANNUAL  SAVINGS  IN  OPERATING  COSTS 
_ SELECTED  YEARS  (1980  $) _ 


REDUCED  WATER  USE 

ANNUAL  SAVINGS  (MG) 

1981 

57515 

$292,000 

1985 

4.110 

306,000 

1990 

4.660 

347,000 

2000 

5.540 

413,000 

2011 

6.523 

486,000 

If  the  restrictions  are  implemented  approximately  once  every  10  years  (1981, 
1990,  2000,  2011)  with  a  one-year  duration,  the  present  value  of  the  (^ration 
savings  is  $548,000. 

Benefits  of  reduced  water  use  on  operation  and  maintenance  costs  are  also 
produced  by  reducing  peak  daily  water  demand.  The  benefits  are  determined  as  the 
exiditional  saving  from  reduced  peak  daily  water  d^nand  above  those  determined  for 
average  daily  water  use.  These  benefits  are  calculated  based  on  comparison  of 
the  effectiveness  of  each  water  conservation  measure  in  Table  7-36  and  allocated 
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to  measures  based  on  Table  7-50.  Table  7-65  presents  these  annual  savings  for 
selected  years. 


TABLE  7-65 

PEAK  DAILY  WATER  SAVINGS  AND  OPERATION  COST  REDUCTIONS 
_ FOR  30  PEAK  DAYS/YEAR  (1980  $) _ 


INCREMENTAL  REDUCTION 

ANNUAL 

SAVINGS  IN 

SUPPLY 

OPERATION  COSTS 

IN  WATER  DEMAND 

(MGD) 

M-1 

M-2 

M-3 

M-4 

M-5 

1981 

3.761 

$  0 

$14,200 

$6,300 

1985 

2.787 

300 

2,400 

200 

10,500 

3,500 

2000 

3.836 

800 

2,800 

400 

15,000 

4,300 

2020 

3.500 

2,700 

3,700 

500 

12,500 

1,900 

2030 

6.626 

5,000 

4,300 

im 

23,700 

6,700 

The 

values  in  Table 

7-65 

represent 

minimun 

annual 

savings  on 

peak  daily 

water  demand  from  water  conservation.  It  is  anticipated  that  the  cost  of 
producing  peak  daily  water  demand  is  significantly  higher  than  the  average  cost 
(.204A/000  gallons)  used  in  this  calculation  (i^.,  energy  peak  demand  charges 
may  apply,  as  well  as  other  similar  escallation  factors).  However,  the  minimum 
presented  here  produces  the  following  estimates  of  present  values  savings: 
Measure  1:  $8,000;  Measure  2:  $30,000;  Measure  3:  $3,000;  Measure  4; 

$151,000;  and  Measure  5:  $49,000. 

Wastewater ;  Previously  in  Step  7  (Wastewater  Bills) ,  the  results  of 
discussions  with  the  County  Director  of  Waste  Management  indicated  that  waste- 
water  system  I&I  problems  would  mask  flow-related  potential  benefits  of  a  water 
conservation  program.  As  a  result,  no  foregone  operating  costs  are  anticipated. 

Long-Run  Incremental  Supply  Costs 

Water  Supply:  The  SCWA  water  supply  treatment  and  primary  distrilsution 
system  (Figure  7-2)  is  currently  sized  for  112  mgd  maximum  one-day  service.  A 
construction  project  is  nearly  complete,  however,  to  expand  this  capability  to 
162  mgd.  Without  the  proposed  water  conservation  program,  the  system  is  expanded 
again  in  the  year  2004  to  the  River  System's  planned  maximun  capacity  of  200 
mgd.  This  expansion  is  sufficient  to  meet  the  medium  growth  demand  (curve  1) 
until  about  the  year  2020  when  a  second  future  expansion  project  is  needed  (30 
mgd  additional  pumping,  treatment  and  primary  intake  structure) . 

By  implanenting  the  proposed  water  conservation  program  and  renewing  the 
retrofit  and  education  programs  periodically,  the  162  mgd  expansion  in  1982  can 
provide  sufficient  capacity  over  a  longer  period.  Conservation  adds  11  years 
life  to  this  capacity.  Instead  of  adding  ttie  additional  38  mgd  capacity  (to 
achieve  the  200  mgd  maximum  ultimate  capacity)  in  2004,  it  is  possible  to  delay 
this  expansion  to  2015.  At  this  point,  the  200  mgd  with  the  water  conservation 
program  can  meet  the  System  needs  until  the  year  2030,  and  the  second  30  mgd 
expansion  project  is  not  required.  The  effect  of  this  delay  in  the  expansion  to 
200  mgd  and  the  elimination  of  the  second  expansion  of  30  mgd  is  significant 
long-term  foregone  supply  costs. 
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The  SCMA  has  a  detailed  capital  improvement  plan  for  the  Water  System.  Itie 
Authority  typically  spends  between  $10-15  million  per  yesu:  on  System  improve¬ 
ments.  The  majority  of  these  expenditures  are  for  upkeep  and  repairs,  euid  are 
not  subject  to  down-sizing  as  a  result  of  water  conservation- induced  water  use 
reductions.  The  inprovemeit  program  for  1985  is  presented  as  a  typical  year 
(Table  7-66) .  Elements  of  the  plan  potentially  affected  by  water  use  reductions 
are  marked  with  an 


TABLE  7-66 

SCWA  1985  CAPITAL  IMPROVEMENT  PLAN 


PLAN  ELEMEOTS 

2-Reservbir  Facilities 

Treatment  Plant  Disposal  Facilities 
Transmission  Mains 

2-Reservoir  &  River  System  Interchange 

29-211  Water  Main 

P.W.  County  Water  Main  (wholesale) 

Booster  Pumping  and  Storage  Facilities 
T.  Corner  Storage  and  Pimping  Station 
Misc.  Extensions  and  Improvements 
*Mains,  Interconnections  Extensions  (routine) 
System  Supervisory  Control 
Shop,  Storage  yard 
Lake  Project 

River  System  Water  Supply  Facilities 
River  Supply  Project  (complete) 

River  Supply  Transmission  (complete) 

River  Maintenance  Facility 
General 

Inventory,  Administration,  etc. 

Extraordinary  Maintenance 
♦Supply  Facilities  (routine) 

♦Treatment  Facilities  (routine) 

♦Transmission  System  (routine) 

Distribution  System 
General  Plant 
Additions  and  Extensions 
♦Suj^ly  Facilities  (routine) 

Supply  Facilities  (Federal) 

♦Treatment  Facilities  (routine) 

Transmission  System  Facilities 
P.  Storage  Tanks 
Distribution  Systan  Facilities 
General  Plant  Facilities 

TOTAL 

♦Facility  components  that  can  be  down-sized. 


COST  (1980  $) 
$  10,000 


2,500,000 


300,000 

12,000 

200,000 


100,000 

4,135,000 

74,000 

266,000 

416,000 

387,000 

53,000 

26,000 

95,000 

35,000 

180,000 

1,600,000 

660,000 

516,000 

$11,565,000 


Over  35  percent  of  the  plan  represents  General  or  Adninistrative  iin)rove- 
ments,  and  some  of  the  transmission  and  facility  improvements  are  directed  at  the 
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SOA  i^olesale  water  customers  and  intakes  (no  impact  from  proposed  program) , 
but  the  elements  of  the  plan  identified  with  the  can  be  down-sized#  as  a 
result  of  water  conservation  efforts.  These  costs  represent  $1,117, 000,  or 
about  $1  million  per  year  in  routine  expenses. 

The  range  of  cost  savings  is  up  to  7  or  8  percent  for  mains  end  treatment 
facilities  in  wastewater  plants.  (87)  This  range  is  probably  2Q)pr(^riate  here, 
however,  it  is  phased  in  (1  percent  in  1981,  ($10,000  in  annual  savings]  to  5 
percent  in  2030  [$50,000]).  Pipes  for  mains  and  transmission  lines  can  be 
reduced  one  or  two  sizes  in  c^ropriate  locations.  It  is  assumed  that  a  "down — 
sizing"  plan  is  developed,  if  the  future  saving  is  sufficient  to  justify  these 
modifications.  The  present  value  of  this  capital  cost  saving  is  $240,000.  Ihe 
saving  is  allocated  to  each  measure  based  on  the  year  2000  percentage  effective¬ 
ness  (Table  7-50).  Measure  1:  $8,000;  Measure  2:  $29,000;  Measure  3:  $4,000; 
Measure  4:  $154,000;  and  Measure  5:  $44,000. 

The  water  sv^ly  intake  and  treatment  facility  (38  mgd)  expansion  offers  a 
much  greater  opportunity  for  cost  savings.  The  plant  expansion  from  162  mgd  to 
200  mgd  is  planned.  The  structure  capacity  is  already  200  mgd,  as  well  as  the 
intake  and  raw  water  conduit.  The  expansion  requires  modification  to  the 
existing  water  treatment  plant  is  pres^ted  in  Table  7-67. 


TABLE  7-67 
SCWA  38  MGD  EXPANSION 


IREMENTS 


(3)  Sedimentation  Basins  (high  rate) 
(6)  Filters  (high  rate)  and  Media 
Back  Wash 

Finished  Water  Storage 

(2)  Puvps  (800  Hp) 

(3)  Pun^  (1,500  Hp) 

(1)  Press  (Solids  Dewatering) 

(1)  Plant  Control  System 
Studies 

Construction  Management  (5%) 


ESTIMATED  TOTAL  COST; 


Without  the  proposed  water  conservation  program,  this  project  is  required  in  the 
year  2004.  With  the  program,  it  can  be  delayed  until  2015. 

The  present  value  of  delaying  this  project  is  $3,408,000  and  is  produced  by 
each  measure  (based  on  Table  7-50,  year  2000  effectiveness  estimates) :  Measure 
1:  $116,000;  ^feasure  2:  $412,000;  Measure  3:  $64,000;  Measure  4:  $2,188,000; 
and  Measure  5:  $627,000. 

A  second  30  mgd  water  plant  expansion  is  required  in  the  year  2020  without 
the  proposed  water  conservation  program.  This  plant  is  slightly  (8  mgd)  smaller 
than  the  plant  modification  described  above,  however,  the  plant  requires  an 
intake  structure,  raw  water  conduit,  raw  water  putiping  station,  and  traunamission 


mains.  These  factors  double  the  project  cost.  The  30  mgd  water  plant  is 
estimated  to  cost  $80  million.  The  water  conservation  program  negates  the  need 
for  this  plant.  The  present  value  of  this  cost  saving  ($3,205/000)  distributed 
to  each  measure  is:  Measure  1:  $410,000;  Measure  2:  $561,000;  Measure  3: 
$80,000;  Measure  4:  $1,871,000;  Measure  5:  $285,000.  The  effectiveness 
percentages  (Table  7-50)  for  the  year  2020  were  used  in  estimating  the  effect  of 
each  measure. 

Wastewater;  No  foregone  supply  costs  are  anticipated  (see  previous  waste- 
water  section) . 

Substep  9.2  Federal  Water  Supply  Plans 

One  Federal  water  supply  project  is  planned  for  the  S04A  area.  The  project 
"FED-l”  will  provide  25,600  acre-feet  of  water  (22.8  mgd)  for  the  SOvR'S  use. 
However,  this  project  is  not  required  before  the  year  2030  if  the  proposed  water 
conservation  program  is  implemented.  In  Figure  7-1,  the  d^)endable  yield  of  the 
existing  2-Reservoir  System  is  augnented  by  allocations  from  the  River  System 
project  (ocmpleted  in  1982).  These  combined  water  sources  are  not  sufficient  to 
meet  the  projected  Unrestricted  Water  Demand  (median  growth,  curve  1) ,  and  by  the 
2015,  the  FED-1  project  is  required  to  suK>lement  the  SCWA  supplies  (and  is 
just  sufficient  to  meet  projected  demand  until  2030) .  Figure  7-1  indicates, 
however,  that  the  proposed  water  conservation  program  reduces  unrestricted  demand 
significantly.  The  Median  Demand  Curve  with  Conservation  (curve  2)  sufficiently 
d^resses  demand  so  that  the  River  System  allocations  can  adequately  suK>ly  the 
system  throughout  the  study  period. 

The  FED-1  project  provides  water  supply,  flood  control,  and  recreation 
benefits  to  residents  in  the  SCWA  area  and  the  region.  The  project  investment 
costs  are  $59,183,000.  This  project  is  assumed  to  be  de-author i zed,  or  perhaps 
the  site  is  preserved  for  distant  future  use.  The  local  share  of  the  project 
cost  $57,964,000  is  a  benefit  of  the  proposed  water  conservation  program.  This 
foregone  supply  cost  (present  value  1980  $)  is  $3,472,000  and  allocated  to  each 
measure:  Measure  1:  $444,000;  Measure  2:  $607,000;  Measure  3:  $86,000; 
Measure  4:  $2,027,000;  Measure  5:  $309,000.  The  allocations  are  based  on  the 
year  2020  percent  effectiveness  by  water  conservation  measure  from  Table  7-50. 

Substep  9.3  Regional  Plans 

There  are  no  regional  plans  for  water  supply  augmentation  in  the  SCWA 
region.  The  River  System  project  (1982)  was  a  local/regional  project  that  has 
been  implemented  and  will  be  expanded  in  the  year  2015  to  its  ultimate  capacity 
200  mgd  to  meet  peak  daily  requirennents. 

Subst^  9.4  External  Opportunity  Costs 


These  external  effects  of  a  proposed  project  were  discussed  previously  in 
the  Level  3  example.  Typically,  losses  of  production  of  hydroelectricity 
(privately  produced)  or  other  incidental  impacts  (regional)  of  the  water  conser¬ 
vation  proposal  are  external  opportunity  costs.  None  are  anticipated  as  a  result 
of  the  proposed  water  use  reduction  effort. 


9.5  Svimiary  of  Supply  Cost  &  Savings 


Table  7-68  sunmarizes  the  effects  of  water  conservation  on  the  costs  of 
(^rations  and  future  expansion  of  the  Water  Syston,  as  well  as  to  a  future 
Federal  project.  Although  water  reductions  would  normally  reduce  the  quantity  of 
wastewater  flowing  to  the  treatment  plant,  this  benefit  is  undetectable  because 
of  a  severe  infiltration  and  inflow  problem  that  overloads  the  County  plant. 

The  overall  present  value  cost  savings  for  the  combined  measures  is 
$17,768,000. 

The  retrofit  program  contributes  about  60  percent  to  the  total  foregone 
supply  costs,  followed  by  the  education  program  with  15  percent  of  the  total. 
Reduced  operating  costs  account  for  $7,442,000  (over  40  percent)  of  the  cost 
savings  primarily  from  reduced  treatment  plant  pixnping,  energy  and  other  annual 
costs.  Capital  cost  savings  of  $6,853,000  (slightly  less  than  40  percent)  are 
produced  as  a  result  of  water  conservatioty- induced  delays  and  down-sizing  of  two 
future  water  treatment  plants  expansions.  Finally,  benefits  are  derived  by  the 
postponement  (perhaps  indefinitely)  of  the  FED-1  project.  Savings  of  $3,473,000 
(about  20  percent  of  total)  are  generated  hy  the  water  conservation  program. 


TABLE  7-68 

FOREGONE  SUPPLY  COSTS  (SCMA) 
PRESENT  VALUE  (1980  $000) 


MEASURE  1 

MEASURE  2 

MEASURE  3  MEASURE  4 

MEASURE  5 

MEASURE 

Appliances 

PRV'S 

Leak  Det.  Retrofit 

Education 

Conting. 

OPERATING  COSTS 

Water  Supply 
O&M 

(Avg.) 

214 

842 

84 

4,152 

1,361 

548 

(Peak) 

8 

30 

3 

151 

49 

- 

Wastewater 

Treatment 

None 

Anticipated 

Subtotal 

222 

872 

87 

4,303 

1,410 

548 

CAPITAL 

COSTS 

Water  Supply 
Treatment 

38  MGD 

116 

412 

64 

2,188 

627 

30  MGD 

410 

561 

80 

1,871 

285 

- 

Water  Trans. 
Wastewater 

8 

29 

4 

154 

44 

— 

Treatment 

None 

Anticipated 

Trans. 

None 

Anticipated 

Subtotal 

534 

1,002 

148 

4,213 

956 

- 

ALT  WATER 
PROJECTS 

FED-1 

444 

607 

86 

2,027 

309 

- 

EXTERNAL 

OPP.  COSTS 

None 

Anticipated 

TOTAL 

1,200 

2,481 

321 

10,543 

2,675 

548 

STEP  10;  Foregone  NED  Benefits 

The  Federal  project  FED-1  is  not  required  as  a  result  of  the  proposed 
progrem  of  water  conservation  measures.  The  avoided  local  project  water  supply 
costs  are  benefits  to  the  region  in  Step  9.  The  multipurpose  project,  however, 
provides  future  flood  control  and  recreation  benefits.  These  annual  NED  benefits 
would  be  produced  following  construction  of  the  project  in  2015  as  described  in 
Figure  7-1.  These  benefits,  however,  are  lost  to  the  region  as  a  result  of 


ANNUAL  NED  BENEFITS  (1981  $000) 
Flood  Control  (Foregone)  5 

Recreation  453 

TOTAL  $  447 


The  loss  of  these  NH)  benefits  has  a  present  value  of  $447,000.  Each 
measure  contributed  to  this  loss  (based  on  the  year  2020  percent  effect  of 
measures  in  Table  7-48):  Measure  1:  $57,000;  Measure  2:  $78,000;  Measure  3: 
$11,000;  Measure  4:  $261,000;  and  Measure  5:  $40,000. 

STEP  11 !  Reduced  Negative  EQ  Effects 

The  local  public  is  c^iposed  to  the  FED-1  project.  It  produces  environmen¬ 
tal,  social,  archaeological  and  historic  impacts  that  are  adverse.  By  eliminat¬ 
ing  the  ne^  for  the  FED-1  project,  and  existing  lake  and  wetlands  area  is 
preserved.  The  following  (Table  7-70)  inpacts  of  the  proposed  FED-1  project  are 
described  in  the  Main  Report,  including  the  environmental  inpact  statement  and 
public  views. 


WITHOOT  PROJECT  OONDITIOMS 
(No  Action^ 


FED-1  PROJECT 


Terrestrial  Habitat 

1,530  acres 

All  losses  are  fully 
mitigable. 

Wetlands 

4  acres  of  entergent  vegetation 

19  acres  of  potential 
wetland  adjacent  to 
pool. 

Lake  Fishery  & 

Water  Quality 

170  acres,  warm  water,  good 
quality,  eutrophied 

330  acres,  warm  wat^ 
excellent  quality, 
eutrophied. 

Downs treen  Fishery 
&  Water  Quality 

Mediocre  quality,  vrarm  stre2Ri 
fishery 

Mediocre  quality, 
warm  stream  fishery. 

Arciiaeological  Sites 

Antonio  Site 

Antonio  Site  -  no 
effect. 

Bockus  Site 

Bockus  Site  - 
completely  inundated. 

Merritt  Site 

Merritt  Site  - 
partially  inundated. 

Historical  Sites 

Beecher's  Island  Churdi 

Beecher's  Island 
Church  -  no  effect. 

Close  Farm  Site 

Close  Farm  Site  - 
coRpletely  inundated. 

Nelson  Falls 


10  Feet  Drop 


5  Feet  Drop 


TABLE  7-71 

EMVIROttgUTAL  CXJALITY  IMPACTS 


B4VIR0NMENTAL  (XJALITY 

NO  ACTION 

FED-1  PROJECT 

a.  Effects  on  Terrestrial 

Minor  Adverse 

Resources  (with  mitigation) 

b.  Effects  on  Lake  Fishery 

No  Change 

Major  Beneficial 

Resources 

c.  Effects  on  Wetland  Resources 

No  Change 

Major  Beneficial 

d.  Effects  on  Downstream 

No  Change 

Minor  Beneficial 

Aquatic  Resources 

e.  Effects  on  Aesthetic 

No  Change 

Moderate  Beneficial 

Resources 

f.  Effects  on  Water  Quality 

No  Change 

Moderate  Beneficial 

g.  Effects  of  Water  Supply 

No  Change 

Moderate  Adverse 

Draw-downs 


These  impacts  are  mostly  beneficial  because  the  project  increases  the  size 
of  an  existing  lake  and  improves  the  lake’s  water  quality.  The  adverse  impacts 
of  the  project  are  mostly  minimal.  Operation  of  the  project  (water  supply 
draw-down)  causes  moderate  adverse  impact.  In  addition,  the  proposed  FED-1 
project  displaces  none  of  the  area's  residents  and  has  a  minor  increasing  effect 
on  area  income  and  anployroont.  The  overall  envirormental  effect  of  precluding 
construction  of  this  project  is  considered  neutral. 

STEP  12;  Increased  Negative  Environmental  Effects 

No  increased  negative  environmental  effects  are  anticipated  (see  Step  11) . 

STEP  13;  Measure  Evaluation 

The  results  of  the  analysis  from  Stej^  7,  8,  9,  and  10  are  summarized  in 
Table  7-72. 


TABLE  7-72 

SCNA  S(J^tlARY  OF  NED  ADVANTAGEOUS  AND  DISADVANTAGEOUS 
EFFECTS  OF  VJATER  CONSERVATION  MEASURES 
E^ESENT  VALUE  1980  $000 


MEASURE  1  MEASURE  2  MEASURE  3  MEASURE  4  MEASURE  5  MEASURE  6 


Appliances  PRV'S  Leak  Det.  Retrofit 


Contingency 


ADVANTAGES 


a.  Unrelated  to 
water  use 

b.  Indirectly 
Related  to 


Reduction 

783 

295 

1,590 

31,737 

854 

c. 

Foregone  Supply 

Costs: 

Operations 

222 

872 

87 

4,303 

1,410 

Facilities 

534 

1,002 

148 

4,213 

956 

Alt.  Proj. 

444 

607 

86 

2,027 

309 

Ext.  0pp. 
Costs 

- 

- 

- 

- 

- 

d. 

TOTAL  NED 

ADV.  1 

,983 

2,776 

1,911 

42,280 

3,529 

DISADVANTAGES 

a. 

Implementation 

Costs 

483 

742 

356 

2,690 

3,320 

b. 

Other  Disadv. 

None  Anticipated 

c. 

Foregone  NED 
Benefits 

57 

78 

11 

261 

40 

d. 

TOTAL  NED 
DISADV. 

540 

820 

367 

2,951 

3,360 

Minimal 


Minimal 


The  j; ‘orma^ion  contained  in  Table  7-72  was  taken  from  previous  Sumnary 
Tables  and  text.  (The  Table  sources  include:  Table  7-44,  Table  7-51,  Table 
7-68.)  Each  measure  produces  NED  advantageous  effects  that  are  substantially 
greater  than  the  NED  disadvantageous  effects.  The  ratio  of  benefits  to  costs  for 
each  measure  is:  Measure  1  (3.6);  Measure  2  (3.3);  Measure  3  (5.2);  Measure  4 
(14.3);  Measure  5  (1.1)  and  Measure  6  (+) . 

Based  on  economic  impacts,  the  6  measures  are  well  selected.  They  will 
provide  long-term  benefits  to  the  SCWA  area. 


No  enviromental  impacts  are  anticipated  from  the  proposed  water  conserva¬ 
tion  measures  with  the  exception  of  short-term  possible  impacts  to  lawns  from 
Measure  6  outside  water  use  restrictions.  These  impacts  are  infrequent  and 
acc«>table  (See  St^  13,  Level  3).  Table  7-73  summarizes  these  environmental 


TABLE  7-73 

SCWA  SUMMARY  OF  ENVIR0»1ENTAL  IMPACTS 
OF  WATER  CONSERVATION  MEASURES 


MEi^URE  1  MEASt^  2  ME^URE  3  MEAS^  4  l^ASURE  5  MEASURE  6 
^^lianoes  PRV'S  Leak  Det.  Retrofit  Education  Contingency 

ADVANTAGES 

a.  Unrelated  or  in¬ 
directly  related  to 

water  use  reduction  (None  anticipated  for  all  Measures) 

b.  Directly  related  to 
water  use  reduction 
i.  Federally  Planned 

Facilities 

ii.  Non-Federal  Facilities 

TOTAL  ENVIROltlENTAL 

ADVANTAGES  None  None  None  None  None  None 

DISADVANTAGES 

a.  Unrelated  or  in¬ 
directly  related  to  (None  anticipated  for  Measures  1-5)  Damage  to 

water  use  reduction  lawns  and 

landscape 

b.  Directly  related  to 
water  use  reduction 
i.  Federally  Planned 

Facilities 
ii.  Non-Federal 

Facilities 


TOTAL  ENVIROtMENTAL 

DISADVANTAGES  None  None  None  None  None  Acceptable 


(None  anticipated  for  all  Measures) 
(None  anticipated  for  all  Measures) 


(None  anticipated  for  all  Measures) 
(None  anticipated  for  all  Measures) 


The  SIX  water  conservation  measures  under  consideration  for  the  SCWA  area 
all  meet  the  tests  of  applicability,  feasibility,  acceptability  and  effective¬ 
ness,  as  well  as  providing  net  advantageous  effects  with  respect  to  the  NED 
objective.  Also,  these  measures  are  neutral,  or  acceptable,  with  respect  to 
envirormental  concerns. 

The  purpose  of  Step  14  is  to  develop  a  plan  that  maximizes  Net  Economic 
Development  in  satisfying  the  long-run  water  demands  of  the  SCWA  area.  In  this 
exan^le,  especially,  the  variation  over  time  of  the  effect  of  certain  measures  is 
apparent.  The  retrofit  and  education  measures  4  and  5,  respectively,  are 


inplanented  every  fifteen  years  in  an  intensive  year-long  program.  The  analysis 
shows  the  public's  response  and  then  the  expected  die-off  of  the  program  with 
declining  effectiveness,  as  shown  in  Table  7-50.  The  other  measures  are  also 
varying  depending  on  their  implonentation  programs  so  that  the  overall  effect  is 
always  dinging,  as  indicated  in  Figures  7-1  and  7-2. 

Table  7-74  suimiarizes  the  effects  of  each  measure.  If  any  of  the  measures 
proposed  produced  NED  disadvantageous  effects  greater  than  advantageous  effects 
or  if  environmental  impacts  were  severe,  it  would  be  emitted  or  modified  to 
reduce  costs  or  to  increase  the  benefits  it  produces  cuid  the  water  conservation 
effects  of  the  approach.  As  a  result,  the  water  conservation  indicated  in  Tables 
7-35  through  7-38  would  be  recalculated. 


TABLE  7-74 
SUhMARY  OF  SeWA 
iCVTER  CXJNSERVATION  MEASURES 


MEASURE 


AVERAGE  ANNUAL 
EFFECTIVENESS 
(MCD) 


EFFECTS 


ADVANTAGEOUS 


DISADVANTAGEOUS 


Pres.  Value  Env.  Pres.  Value  Env. 


NED 

(000$A980) 


M2  PRV'S 


M3  Leak  Det. 


M4  Retrofit 


(With  Perm. 


0.095 

(1981) 

1,983.0 

None 

1.727 

(2030 

0.827 

(1981) 

2,776.0 

None 

1.504 

(2030) 

0.008 

(1981) 

1,911.0 

None 

0.236 

(2030) 

5.391 

(1981) 

42,280.0 

None 

8.151 

(2030) 

2.386 

(1981) 

3,529.0 

None 

2.299 

(2030) 

12.371 

(1981) 

548.0 

None 

14.194 

(2030) 

NED 

(000$ A 980) 

540.0  None 


820.0  None 


367.0  None 


Acceptable 


V  ’V'N.TP, 


TABLE  7 
NED  MERIT 
PRESENT  VALUE 

-75 

ORDER 
(1980  $) 

NED  EEFECTS 

MEASURE 

ADVANTAGEOUS 

DISADVANTAGEOUS 

NET  EFFECTS 

M4  Retrofit 

$42,280,000 

$2,951,000 

$39,329,000 

M2  PRV'S 

2,776,000 

820,000 

1,956,000 

M3  Leak  Detection 

1,911,000 

367,000 

1,544,000 

Ml  ^jplicinces 

1,983,000 

540,000 

1,443,000 

M6  Contingency 

548,000 

- 

548,000 

M5  Education 

3,529,000 

3,360,000 

169,000 

The  Retrofit 

(Measure  4)  produces  the  greatest  net 

effects  of  nearly  $4C 

million,  followed  by  PRV's,  Leak  Detection  and  Appliances,  all  in  the  range  of 
$1.5-2  million.  The  last  ranked  is  the  Education  program  (Measure  5).  It  is  the 
most  expensive  program  and  probably  accounts  for  some  of  the  advantageous  effects 
of  the  retrofit  program. 

In  Table  7-76,  proposals  are  formed  by  combining  the  water  conservation 
measures.  The  objective  is  to  maximize  the  NED  advantage,  as  well  as  the  water 
reduction  capabilities  of  the  possible  plans. 


TABLE  7-76 

SUMMARY  OF  TRIAL  WATER  CONSERVATION 
PERMANENT  PROPOSALS  FOR  SCWA  (NED  EFFECT) 


NED  PROJ.  PLAN 

MEASURES 

WATER 

REDUCTION 

(MCD) 

1981-2030 

AD VAN. 
EFFECTS 
(PV,000$) 

DISAD. 

EFFECTS 

(PV,000$) 

NET  NED 
ADVANTAGE 
(000$) 

1 

M4 

5.391-8.151 

$42,280 

$2,951 

$39,329 

2 

M4,  M2 

6.218-9.655 

45,056 

3,771 

41,285 

3 

M4,M2,M3 

6.226-9.891 

46,967 

4,138 

42,829 

4 

M4,  M2 

M3,  Ml 

6.321-11.618 

48,950 

4,678 

44,272 

5 


M4,M2,M3 
Ml,  M5 


8.707-13.917  52,479 


Because  each  of  these  measures  is  independent  and  because  of  the  short-term 
one  to  three  year  implementation  a^^roadi  used,  it  is  not  possible  to  share 
personnel  if  measures  are  combined.  The  work  load  and  the  level  of  skills 
required  typically  prevent  any  options  for  sharing  work  loads  that  might  raise 
the  productivity  of  the  personnel  involved,  as  was  the  case  with  the  Level  2 
exenple.  Chapter  5.  As  a  result,  the  permanent  measures  are  combined  in  Plan  5 
for  the  selected  plan,  since  advantageous  effects  of  each  measure  are  greater 
than  disadvantageous  effects.  Aspects  of  the  plan  for  implanenting  permanent 
measures  include: 

Selected  Plan  5: 

Measure 

M4  (Retrofit)  program  (renewal  every  15  years)  with  promotion  and  free 
distribution  and  voluntary  use  of: 
o  Low-flow  showerheads 
o  Toilet  displaconent  bags 

M2  (Pressure-Reducing  Valves)  program  with  promotion  and  free  distribu¬ 
tion  and  voluntary  use  of  PRV's. 

M3  (Leak  Detection)  program  to  locate  and  repair  leaks  in  conmercial  and 
other  areas. 

o  Annual  consultant  leak  detection  project  (2  weeks  to  locate 
leaks) 

o  Use  of  existing  main  break  repair  crew 

Ml  (Appliances)  program  to  change  County  Building  Code  to  require 
water-saving  appliances, 
o  Dishwashers 
o  Clothes  washers 

M5  (Education)  program  (renewed  every  15  years)  to  promote  water 
conservation, 
o  Promotion 
o  Media 

o  School  program 

All  of  these  measures  are  acceptable  and  feasible  (Table  7-77).  Each  meets  the 
NED  objective  to  maximize  net  economic  development,  and  none  has  any  severe 
long-term  detrimental  environmental  impact. 


TABLE  7-77 

SIMIARY  OF  WATER  CONSERVATION  MEASURES 
AND  FEDERAL  AND  LOCAL  ALTERNATIVE  PROJECTS 


NET 

IMPACT 

FH)-1 

RIVER  SYSTEM 

ISCHNICAL 

SOCIAL 

NED 

ENVIR. 

REG. 

ENVIR. 

FEASIBILITY 

ACCEPTABILITY 

(»J. 

IMPACT 

OBJ. 

IMPACT 

Ml 

(Appliances) 

Feasible 

Acceptable 

— 

+ 

+ 

+ 

M2 

(PRV's) 

Feasible 

Acceptable 

- 

+ 

+ 

+ 

M3 

(Leak  Det.) 

Feasible 

Acceptable 

- 

+ 

+ 

+ 

M4 

(Retrofit) 

Feeusible 

Acceptable 

- 

+ 

+ 

+ 

M5 

(Education) 

Feasible 

Acceptable 

- 

+ 

+ 

+ 

M6  (Contingency) 

Feasible 

Acceptable 

- 

+ 

+ 

+ 

With  regard  to  the  FED-1  project,  the  water  conservation  program  precludes 
its  development  and  reduces  flood  control  and  recreation  benefits  to  the  area, 
however,  overall  economic  development  benefits  by  this  impact.  The  River  System 
project  requires  expansion  of  intake  and  treatment  facilities  in  the  future.  The 
intakes,  pumping  station  and  conduits  are  already  sized  to  the  future  expanded 
size.  This  project  is  acceptable  regarding  regional  objectives  and  envirormental 
impacts.  The  proposed  water  conservation  plan,  in  conjunction  with  continued  use 
fo  the  2-Reservoir  System  and  the  River  System  (with  future  planned  allocations) 
provides  an  excellent  approach  for  meeting  future  water  needs  in  the  SCNA  area. 
This  approadi  precludes  the  need  for  the  FED-1  project.  Table  7-78  identifies 
the  timing  and  SCWA  costs  of  the  water  plan  for  the  period  1980-2030. 


TABLE  7-78 

SCWA  WATER  PLAN  1980-2030 


INCREMENTAL  PROGRAM 

YEAR  COSTS  ($1980) 

1980  Water  Conservation  Implementation 


(Only  SCWA  Costs) 

Measure  1:  Water-Saving  Appliances 

Postage  &  Supplies 

Measure  2;  Pressure-Reducing  Valves 
PRV's  (10,000) 

$  5,000 

$  5,000 

200,000 

Penphlets  (30,000) 

37,500 

Postage/Media 

9,000 

Staff 

21,000 

267,000 

Measure  3:  Leak  Detection  (1980-2030) 

Consulteuit 

12,500 

Material 

13,000 

25,000 

Measure  4:  Retrofit  (Showerhead/Displ. 

) 

Kits  (127,800) 

1,150,000 

Mailers 

197,000 

Media 

81,000 

Staff 

42,000 

1,469,000 

7-81 


Measure 

5: 

Education 

Pr  emotion 

1,479,000 

Scdiool  Material 

129,000 

Media 

160,000 

Staff 

74,000 

$  1,842,000 

1981 

Measure 

2: 

PRV's 

PRV's  (8,000) 

160,000 

PaRf)hlets  (30,000) 

37,500 

Postage/Media 

9,000 

Staff 

21,000 

227,000 

1982 

Measure 

2: 

PRV's 

PRV's  (6,000) 

120,000 

Penphlets 

37,500 

Postagey^fedia 

7,500 

Staff 

21,000 

186,000 

1985 

Measure 

2: 

PRV's 

PRV's  (3,000) 

60,000 

60,000 

1990 

Measure 

2: 

PRV's 

PRV's  (400) 

8,000 

8,000 

1995 

Measure 

4: 

Retrofit 

Kits  (192,000) 

1,728,000 

Mailers 

297,000 

Media 

81,000 

Staff 

52,000 

2,158,000 

Measure 

5: 

Education 

Promotion 

2,223,000 

School  Material 

119,000 

Media 

160,000 

Staff 

111,000 

2,614,000 

2010 

Measure 

4: 

Retrofit 

Kits  (241,000) 

2,169,000 

Mailers 

373,000 

Media 

81,000 

Staff 

73,000 

2,696,000 

Measure 

5; 

Education 

Promotion 

2,793,000 

School  Material 

119,000 

Media 

160,000 

Staff 

139,000 

3,212,000 

2015 

EXPANSION  WATER  TREATMENT  PLANT  TO 

200  MCD 

40,000,000 

2025 

Measure  4: 

Retrofit 

Kits  (301,000) 

$2,709,000 

Mailers 

465,000 

Media 

51,000 

Staff 

83,000 

3,338,000 

7-82 


3 


£ 


£ 


Water  supply  reliability  and  the  risks  associated  with  drought  are  described 
generally  in  Ch^ter  3  ("Risk  and  Uncertainly") ,  including  concerns  about  data 
and  analysis  methods  and  concerns  for  the  unknown.  The  dependable  yield  of  the 
SOA  water  ^stan  is  84  ngd  (Figure  7-1)  until  the  year  1990,  fdien  increments 
from  the  River  System  project  increase  the  supply  to  116  mgd,  and  in  subsequent 
years  until  the  supply  is  149.8  mgd.  On  a  daily  basis,  the  River  System  su^^ly 
(on-line  in  1982)  makes  162  mgd  available  as  a  one  day  maximon.  Without  water 
conservation.  Figures  7-1  and  7-2  indicate  the  SCH^  System  is  not  sufficient  to 
meet  future  demands  throughout  the  study  period.  However,  with  conservation,  and 
if  growth  in  demand  follows  the  medium  growth  projections,  the  System  aE^jears  to 
be  adequate. 

Permanent  water  conservation  measures  with  the  contingency  plan  (restricted 
water  use)  measure  provides  some  additional  protection  from  shortage.  The  SG^ 
with  its  additional  source  of  water  suf^ly  from  the  River  System  has  modified  its 
operations  practices.  In  1982,  it  begetn  shifting  away  from  the  2-Reservoir 
system  to  the  River  System  for  more  water,  presumably  for  cost  saving,  as  well  as 
risk  reduction  (holding  the  known  reliable  supply  as  the  back-up)  purposes. 

STEP  16;  Documentation 

(See  ^ipendix  D:  Bibliography) 

SCWft  EXAMPLE:  Flow  Reduction  Continqencv  Plan 


Prior  to  the  late  1970 's  (when  the  2-Reservoir  System  was  purchased),  the 
SCWA  was  d^>endent  on  purchases  of  raw  and  finished  water  to  meet  its  needs.  In 
1978,  the  Authority  purchased  the  2-Reservoir  System  and  became  relatively 
ind^)endent.  However,  as  the  previous  analysis  of  the  System  indicates,  the  peak 
day  capability  and  long-term  needs  of  the  System  are  now  augnented  with  the  River 
System  water. 

Because  the  SCWA  is  one  of  four  partners  in  the  use  of  the  River  System 
(which  is  known  to  be  unable  to  meet  all  the  water  needs  of  these  partners) ,  the 
agreements  between  the  parties  involve  a  water  contingency  plan.  The  formal 
agreanents  reduce  intake  to  all  the  participants  and  require  reductions  in 
withdrawal.  In  addition,  the  2-Reservoir  System  has  another  set  of  parameters 
for  control  of  limited  water  supplies.  This  System  involves  a  triggering 
procedure  that  is  geared  to  reservoir  pool  elevation.  When  reservoir  surface 
elevation  drops  below  certain  levels  (triggers) ,  the  procedure  (based  on  known 
volume  of  water  in  the  reservoirs  and  the  nuirber  of  days  of  available  supply 
remaining)  imposes  various  levels  of  restrictions. 

The  SGf{A  operates  its  two  sources  as  a  System  for  the  purpose  of  minimizing 
costs  of  operation  and  risks  of  shortage.  If  either  of  the  Water  Systetns  is 
triggered  by  reduced  flows  or  available  storage,  the  following  staged  procedure 
is  inplemented: 


Jl  JK  ** _ ••  •*  • 


’  %*  V*  •  * 
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STAGE  It  Voluntary  restrictions. 

o  Similar  to  Level  2  EX34D  Exannple  (B.  Phase  II: 

Voluntary  Reductions). 

STACZ  II:  Mandatory  restrictions. 

o  Similar  to  the  levels  of  «ater  use  reduction 
evaluated  in  this  example. 

o  Similar  to  Level  2  ECND  Example  (C.  Phase  III: 

Mandatory  Reductions). 

Stage  II  assumes  that  limited  supplies  are  available  and  that  restrictions 
are  ordered  or  absolute  curtailment  of  less  essential  uses  of  water  are  required 
(ie.y  Stage  I  uses). 

STACZ  III:  Mandatory  Reductions. 

o  Comparable  to  the  rationing  program  described  in 
the  Level  3  Example. 

o  Involves  penalties. 

Stage  III  assumes  that  critically  limited  supplies  of  water  are  available 
and  water  use  is  restricted  to  purposes  which  are  absolutely  essential  to  lifer 
health  and  safety. 


APPENDIX  A 


GLOSSARY  Oe  TEItfIS  AND 
WATER  CONSERVATION  MEASURES 

Appendix  A  provides  definitions  for  the  terms  used  in  this  Heundbook,  as  well 
as  definitions  and  information  on  literature  availability  for  mar^  water  conser¬ 
vation  measures.  The  water  conservation  mecisures  presanted  here  are  representa¬ 
tive  of  the  Regulatory,  Management  and  Education  a^roaches  discussed  in  this 
Handbook.  This  Appendix  is  neither  intended  to  be  totally  inclusive,  nor  to 
present  all  water  conservation  measures  that  are  available. 

Because  the  intent  of  this  Handbook  is  to  provide  guidance  and  to  stimulate 
thinking  about  localized  approaches  to  water  conservation,  this  information  on 
water  conservation  measures  should  be  si^plenaented  with  local  tests  of  water 
conservation  measure  effectiveness,  updated  manufacturer  certification  and  other 
relevant  data  that  can  improve  the  reliability  of  a  water  conservation  program. 

This  Appmidix  is  organized  in  two  sections: 

o  Terminology 

o  Water  Conservation  Measures 
1.  TERMINOLOGY 

AOCEPT^LE  M^URE  :  A  water  conservation  measure  for  which  there  is  no  known 
obstacle  to  iiif>ranentation. 

ADVANTAGEOUS  EFFECTS  (Indir^t)  (STEP  7):  These  are  benefits  of  water  conserva- 
tion  to  residential,  nulti-^amily,  ccmnercial,  industrial  and  Tublic  institution¬ 
al  sectors  (non-water  supply  and  wastewater  utility  benefits.' .  Reduced  energy 
costs,  reduced  water  and  sewer  bills,  for  example. 

BASE  YEAR:  The  earliest  year  in  which  implementation  of  any  water  conservation 
measure  under  consideration  would  begin,  or  any  earlier  year,  which  may  corres¬ 
pond  to  the  base  year  used  in  the  water  supply  plan  of  which  water  conservation 
is  to  be  a  part. 

BENEFyiAL  REDUCTION:  A  reduction  in  water  use  (or  water  losses)  vAiich  creates 
net  advantageous  effects  which  exceed  the  net  disadvantageous  effects  required  by 
the  actions  which  accomplished  the  reduction. 

CONTINGENT  WATER  CONSERVATION  MEASURES:  Measures  which  are  inpleroented  only 
under  pre-specified  circixnstances,  and  then  only  for  a  limited  time  span.  Such 
measures  are  basically  crisis  oriented,  and  are  capable  of  rapid  implementation. 

COVERA^  (Coverage  Factor) :  The  fraction  of  water  use  that  is  actually  subject 
to  reduction  as  a  result  of  a  conservation  measure.  Coverage  relates  to  the 
willingness  (social  acceptability)  of  water  users  to  implement  water  conservation 
measures  and  varies  by  user  class  and  to  the  change  in  effectiveness  (duration) 
of  a  a  water  conservation  measure  over  time  ("phasing-in"  of  measures  or 
"die-off"  of  measures).  (Expressed  eis  C^jt  in  the  Effectiveness  equation.) 


DISADVRWTAGEOUS  i!a;i;iaL:rS  (STEP  8);  These  are  the  implementation  and  other  costs 
of  undertaking  a  water  conservation  measure. 

DISAGGREGATE  WATER  USE;  Connunity  water  use  stated  separately  for  each  user 
class  or  sector.  Seasonal  water  uses  may  also  be  stated  s^>arately  from  nonsea- 
sonal  uses. 

EDUCATION:  A  range  of  methods  used  to  encourage  and  facilitate  voluntary  cheuiges 
in  water  use  bedsits  and  water  use  technology,  including  the  use  of  direct  mail, 
news  media,  personal  contact  ani  special  events. 

EgTECTIVENESS:  The  fractional  reduction  in  unrestricted  water  use  resulting  from 
the  in^lementation  of  a  water  conservation  measure.  The  following  formula  is 
used  to  obtain  estimates  of  effectiveness. 


Eijt  =  Qjt  *  Rijt  *  Cijt 

where  Eijt  =  effectiveness  of  conservation  measure  i  for  use 
sector  j  at  time  t,  in  quantity  per  unit  time 
(ie.,  gallons  per  day). 

Qjt  =  predicted  unrestricted  water  use  in  sector  j  at 
time  t,  in  quantity  per  unit  time  (ie.,  gallons 
per  day) . 

Rijt  =  fraction  reduction  in  water  use  (or  loss)  of  water 
for  sector  j,  at  time  t,  expected  as  a  result  of 
implementing  measure  i. 

Cijt  =  coverage  of  measure  i  in  use  sector  j  at  time  t, 

expressed  as  fraction  of  sectoral  water  use  affected 
by  conservation  measure. 

pCTE^AL  OPTORTUNITY  POSTS  (Substep  9.4):  These  are  costs  or  the  sacrifices  (or 
benefits)  that  are  made  external  to  the  implementing  entity  and  involve  water 
conservation- induced  changes  in  downstreesn  flows  and  impacts  on  l^dropower, 
recreation,  navigation,  other  water  users,  etc.  These  effects  are  frequently 
referred  to  as  incidental  and  uncompensated  impacts  of  a  project,  and  in  this 
Handbook,  are  limited  to  local  and  regional.  Foregone  NED  Benefits  refer  to 
external  effects  that  impact  on  Federal  projects. 

ETDERAL  PLAN:  The  Federal  plan  may  be  either  a  water  supply  plan,  or  a  water 
supply/conservation  plan. 

Water  Si^ly  Plan:  Refers  to  the  measures  included  in  the  NED,  EX)  and 
other  plans*  (as  formulated  without  cx>nsideration  of  additional  water 
conservation  measures)  to  satisfy  future  water  needs.  The  water  sv:pply 


*Note:  As  a  result  of  changes  in  national  water  policy,  objectives  now  focus 
on  contributions  to  national  economic  development  (NED)  only,  although 
aspects  of  the  Procedures  Manual  environmental  analysis  are  still 
addressd  here. 


plan  my  be  a  single  purpose  plan,  or  it  my  be  the  water  su^^ly  element 
of  a  multi-purpose  plan. 


Water  Supply/Conservation  Plan;  Refers  to  a  water  supply  plan  modified  to 
include  a  water  conservation  proposal.  The  water  conservation  proposal  should  be 
formulated  to  provide  a  net  positive  contribution  to  the  objective  served  by  the 
water  supply  plan. 

FOREGONE  NED  BENEFITS  (STEP  10);  These  are  incidental  impacts  on  Federal 
projects  (ie.,  losses  in  benefits  of  a  proposed  multi-purpose  reservoir  which  is 
perhaps  now  oversized  as  a  result  of  the  proposed  water  conservation  effort); 
ccmparable  to  external  opportunity  costs. 

FOREGONE  SUPPLY  COSTS  (STEP  9) ;  These  are  the  operations  and  capital  investment 
savings  (costs  foregone)  of  water  conservation  program  induced  mter  reduction. 
The  primry  benefits  are  from  down-sizing  and  delaying  future  projects  consisting 
of  local,  regional  and  Federal  projects. 

FRACTION  REDUCTION  (Reduction  Factor) ;  The  fractional  (percentage)  reduction  in 
water  use  resulting  from  the  implanentation  of  a  water  conservation  meaisure 
(expressed  as  R^ jt  in  the  Effectiveness  equation) . 

INTERACTION  BETWEEN  CONSERVATION  M^SURES;  The  synergistic  effect  of  two  or  more 
conservation  measures  working  at  the  same  time  that  causes  the  effectiveness  of 
the  combined  measures  to  be  different  than  both  measures  considered  s^>arately. 
In  most  cases,  the  interaction  factor  will  indicate  no  interaction  between 
conservation  measures  (ie.,  a  toilet  displacement  device  and  a  low-flow  shower- 
head)  or  complete  negation  of  one  device  (ie. ,  in  cases  where  devices  are 
mutually  exclusive,  such  as  a  toilet  displacement  device  and  a  toilet  dam) . 

LONG-ZTERM  ^TER  CONSERVATION  MEASUI^S;  Measures  which,  once  implemented,  remain 
continuously  in  effect  throughout  the  remainder  of  the  planning  period. 

MANAGEMEOT;  Water  use  reduction  attributable  to  mnagement  actions  taken  by  the 
water  supplier  itself.  Water  users  respond  to  mnagement  measures  through 
economic  incentive  rather  than  threat  of  sanction.  Metering,  pricing  strategies, 
and  a  leak  detection  fall  into  this  class.  E>ublic  water  use  reduction  also 
qualifies  as  a  response  to  management  action.  (One  of  three  mjor  approaches  to 
water  conservation,  including  regulation  and  education.) 

NONSEASONAL  WATER  USE;  Those  water  uses  v^ich  are  presumed  invariant  throughout 
the  year;  the  minimum  level  of  water  use  experienced  during  a  year. 

PLANNING  AREA;  The  geographical  area  containing  those  water  uses  which  are  the 
subject  of  water  conservation  planning. 

PLANNING  PERIOD;  The  period  of  time,  beginning  with  the  base  year,  for  which 
benefits  and  costs  attributable  to  water  conservation  measures  will  be  identified 
and  measured. 

POTENTIALLY  AJCEPTABLE  MEASURE;  A  water  conservation  measure  for  which  there  is 
some  obstacle  to  implementation  (technical,  social,  political,  institutional, 


etc.),  but  the  obstacle  is  either  one  which  is  reasonedsly  likely  to  disappear  at 
some  future  time,  or  one  which  is  substantially  within  the  power  of  the  affected 
coimunity  to  remove. 


REGUIATIW;  Water  use  reduction  attributable  to  direct  or  indirect  responses  to 
laws,  policies,  ordinances,  or  restrictions  which  are  enforced  through  penalties 
or  sanctions  for  non-compliance.  (One  of  three  major  aporoaches  to  water 
conservation,  including  management  and  education) . 

SEASOtiAL  V^TER  USE;  The  difference  between  total  annual  water  use  and  total 
nonseasonal  water  use;  those  water  uses  which  are  expected  to  vary  with  season. 

syiAL  ACCEPTABILITY;  The  willingness  of  the  public  (residents,  elected  offi- 
cials,  and  water  users  by  customer  class)  to  implement  a  water  conservation 
measure,  measured  by  its  congruence  with  the  core  or  basic  social  ideologies  that 
characterize  a  community. 

TIME  HORIZON;  The  last  year  of  the  planning  period;  also,  the  length  of  the 
planning  period. 

UNACCEPTABLE  MEASURE;  A  water  conservation  measure  for  which  there  is  some 
c^tacle  to  implementation  (technical,  social,  political,  institutional,  etc.); 
furthermore,  the  obstacle  is  one  which  cannot  te  reasonably  expected  to  disappear 
at  a  future  time,  and  which  is  not  substantially  within  the  power  of  the  affected 
conmunity  to  remove. 

UNRESTRICTED  WATER  USE;  Water  use  predicted  in  the  absence  of  any,  or  any 
additional  or  new  water  conservation  measures.  Practically  all  water  users  have 
inplemented,  at  least  on  a  voluntary  basis,  some  water  conservation.  This  water 
use  by  user  class  is  projected  for  the  future  and  provides  a  basis  for  the 
estimation  of  effectiveness  (expressed  at  Qjt  in  the  Effectiveness  equation) . 

WATER  CONSERVATION!  Any  beneficial  reduction  in  water  use  or  water  losses. 

WATER  CONSERVATION  ME^URE;  Any  act,  regulation,  incentive,  or  practice  which 
conserves  a  given  supply  of  water  through  a  beneficial  reduction  in  water  use  (or 
losses) . 

WATER  CONSERVATION  PROPOSM^;  One  or  more  water  conservation  meaisures  intended 
for  implanentation  in  a  given  planning  area,  the  aggregate  effect  of  which  is  a 
beneficial  reduction  in  water  use  (and/or  losses). 

^TER  LOSS;  Water  which,  having  once  been  defined  as  part  of  supply,  is  no 
longer  available  for  use. 

WATER  SUPPLY!  The  quantity  of  water,  at  a  particular  time  and  place,  which  is 
available  for  use. 

WATER  SUPPLY  PLAN;  See  "Federal  Plan." 

WATER  SUPPLY/OONSERVATION  PLAN:  See  "Federal  Plan." 
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WRTER  USE;  V^ter  intentionally  withdrawn,  diverted,  or  physically  segregated 
from  supply  so  that  it  is  ten^rarily  or  permanently  unavailable  for  other 
purposes. 

WftTER  USER  CIASS  OR  SECTOR:  A  grouping  of  individual  water  users  expected  to 
display  similar  use  characteristics;  for  example,  residential  users,  commercial 
users,  etc.. 

2.  WATER  CiONSERVATION  MEASURES 

For  the  purposes  of  demonstration,  this  Handbook  identifies  many  water 
conservation  measures  that  may  be  applicable  for  water  use  reduction  in  a 
specific  situation.  This  section  provides  definitions  and  some  information  on 
these  measures,  and  is  presented  in  the  format  of  the  Procedures  Manual  (Regula¬ 
tory,  Management  and  Education)  in  order  to  maintain  conceptual  continuity. 

Table  A-1  Potential  Water  Conservatin  Meeisures  lists  the  measures  and  in 
tabular  form  indicates  a  range  of  measures  t«hich  have  been  evaluated  and  reviewed 
in  the  literature  (for  v^ich  information  is  available  on  reduction  factors, 
social  acceptability,  and  costs) .  This  Table  lists  many  devices  (technological 
approaches)  for  water  conservation  that  eu:e  mutually  exclusive  (for  exanple, 
several  devices  are  described  that  reduce  toilet  flow,  however,  only  one  device 
per  toilet  would  be  used  at  a  time) .  As  a  result,  choices  must  be  made  between 
certain  devices  in  developing  a  specific  water  conservation  program.  The 
following  section  is  formulated  according  to  Table  A-1  and  provides  definitions 
of  terms. 

Descriptions  of  water  conservation  measures  for  this  Handbook  emd  relevant 
characteristics  were  obtained  from  the  following  publications:  Water  Conservee 
tion  in  California  (3),  The  Alternative  is  Conservation  (4),  Water  Conservation 
and  Reuse  (7),  Before  the  Well  Runs  Dry  (38),  Algorithm  for  Determining  the 
Effectiveness  of  Water  Conservation  Measures  (9) ,  and  Interim  Report  Residential 
Water  Conservation  Demonstration  Projects  (19) .  Full  references  for  these 
sources  are  provided  in  the  Bibliograpt^. 

Federal  &  State  Laws  &  Policies 

A.  Federal  Laws  and  Policy:  Regulatory  meesures  which  directly  or  indirectly 
achieve  water  conservation.  Although  no  direct  measures  are  currently  in  use  for 
water  use  reduction  on  a  national  scale,  localized  policy  could  be  promoted  by 
the  U.S.  Army  Corps  of  Engineers  or  Bureau  of  Reclamation  (^.,  as  a  requirement 
for  obtaining  additional  water  from  Federal  projects),  or  in  situations  of  water 
emergency  under  Presidential  directive. 

A  more  likely  situation  exists  wi^re  indirectly  Federal  policy  promotes 
water  conservation.  The  Federal  Water  Pollution  Control  Act  in  1972  (PL92-500) 
and  the  Clean  Vfeiter  Act  Amencknents  (1977)  are  examples  of  Federal  regulations 
that  caused  significant  reduction  in  water  use  indirectly  as  industry  and 
municipal  wastewater  treatment  was  improved  and  water  use  recycling  and  other 
process  changes  were  undertaken.  Other  examples  could  Include  possible  Federal 
energy  conservation  policies  that  could  have  similar  effects,  although  the  past 
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decade  of  increasing  energy  costs  has  probably  had  a  significant  positive  impact 
on  water  conservation  as  energy  use  has  been  reduced. 


B.  State  Policy 

1.  Plumbing  Code;  Some  states  have  developed  detailed  laws  regarding  water 
conservation  that  is  mandated  at  the  State  level.  California  law,  for  exanple, 
requires  a  high  standard  of  efficiency  for  plumbing  fixtures.  Flow  limits  have 
been  set  for  showerheads  and  faucets  (2.75  gallons  per  minute)  and  flush  volune 
limits  have  been  set  for  water  closets  (3.5  gallons  per  flush)  and  urinals  (1.5 
gallons  per  flush) .  The  State  of  California  recognizes  that  such  laws  conserve 
water  and  also  reduce  consimption  of  energy  needed  to  purify,  puip  and  heat  it. 
Starting  in  1985,  self-closing  faucets  will  be  required  on  all  new  public 
restrooms,  or  limit  flow  of  hot  water  (43  C)  to  a  maximum  of  0.5  gallons  per 
minute. 


2.  Other  Policy;  Other  sources  of  water  conservation  policy  can  be  found 
in  regional  water  agencies  (i^. ,  River  Basin  Commissions,  such  as  the  Delaware 
River  Basin  Catmission  where  emphasis  is  being  placed  cm  water  conservation, 
well  permits  for  municipal  public  water  supplies  of  the  North  Wales  Water 
Authority  and  Hatfield  Borough  Municipal  Authority  in  Pennsylvania  have  been 
granted  for  one  year  instead  of  five  years,  regarding  the  development  of  alterna¬ 
tive  sources  of  water  and  "improved  conservation  measures"),  energy  agencies 
(such  as  the  California  Energy  Catmissioi™'  state  wastewater  control  agencies, 
and  other  sources. 

Local  Codes  &  Ordinances 


A/B  Plun±)in^  Code;  Regulatory  measures  that  require  installation  of  water 
conserving  plumbing  fixtures  for  new  structures  and  retrofitting  is  one  of  the 
most  easily  implemented  program  elements.  The  advantages  of  the  approach 
includes  (1)  ease  of  installation  (installed  by  builder/plumber  as  part  of  the 
house  construction)  ,  (2)  ease  of  insp)ection  by  local  authority  (can  be  inspected 
before  occupwncy) ,  (3)  wider  range  of  conservation  options  available  than  for 
retrofits,  (4)  actual  cost  of  installation  will  probably  be  less  than  for 
retrofits  and  (5)  costs  will  be  included  in  mortgage  p>ayment  for  "painless" 
payment.  The  following  water  conservation  measures  are  typically  considered  in 
local  plumbing  codes. 

1.  Low-Flow  Showerheads;  (Flow-Reducing  Showerheads)  are  showerheads 
designed  for  a  maximan  discharge  of  2.75  gallons  of  water  par  minute  (those 
meeting  the  American  National  Standards  Institute  requirements)  over  a  range  of 
test  pressures  from  20  to  80  pounds  par  square  inch.  Shower  water  use  can  be 
reduced  by  as  much  as  75  parcent  with  these  devices. 

2.  Shower  Flow  Restrictors;  (Flow  control  devices)  are  devices  that  limit 
the  rate  of  flow  from  showerheads  and  faucets.  These  devices  are  usually 
inserted  between  the  existing  conventional  showerhead  and  the  showerhead  arm. 
Flow  is  usually  limited  to  2.5  gallons  par  minute  with  water  savings  of  50  to  70 
parcent  claimed  for  flow-limiting  showerheads  and  up  to  50  parcent  for  faucets. 


Toilet  Flow  Reduction 


3.  Toilet  Paros;  are  flexible  devices  that  are  inserted  into  a  toilet  tank 
in  order  to  hold  back  a  portion  of  the  water  normally  used  for  flushing.  Water 
saving  is  typically  1-2  gallons  per  flush  for  the  conventional  gravity-operated 
toilet  that  uses  5-8  gallons  per  flush  (10  to  40  percent  reduction) . 

4.  Displacement  Devices;  are  space-occupying  objects,  such  as  weighted 
plastic  bottles  and  water  bags  which  reduce  the  volune  of  water  normally  used  for 
flushing.  Water  savings,  similar  to  toilet  dams  of  1-2  gallons  per  flush,  are 
possible.  (Bricks,  which  are  frequently  thought  of  as  convenient  displacement 
devices,  are  subject  to  deterioration  and  are  not  recommended.) 

5.  Flush  Mechanisms;  Are  retrofit  devices  which  change  the  mechanical 
operation  of  the  conventional  5-8  gallon  toilet  and  thereby  reduce  the  volume  of 
water  used  in  flushing. 

6.  Shall^  Trap  TOilets;  are  toilets  designed  with  a  smaller  reservoir 
than  a  conventional  toilet  and  use  only  3.5  gallons  per  flush.  They  operate  in 
the  same  way  and  are  similar  in  appearance  to  (X>nventional  toilets. 

7.  ^essure  Toilets;  are  specially  designed  toilets  that  use  air  pressure 
to  provide  velocity  and  aid  flushing  action.  These  toilets  are  typically 
ciesigned  to  use  only  2.5  gallons  per  flush;  however,  seme  designs  which  use 
cxxnpressed  air  from  air  compressors  can  reduca  water  use  to  two  quarts  per  flush. 

8.  Dual-Flush  Toilets;  (Dual-flush  devices)  are  toilets  that  have  been 
designed  to  deliver  two  dil^ferent  quantities  of  water  for  flushing.  By  pushing 
up  on  the  handle,  a  smaller  emount  of  water  is  flushed  for  liquids;  by  pushing 
down,  a  larger  normal  flow  is  available  for  flushing  solids. 

Faucat  Flow  Reduction 

9.  Faucet  Aerators;  (Faucets)  are  water-saving  devices  which  reduce  flow 
rates  by  mixing  water  with  air.  Flow  reduction  to  2.5  gallons  per  minute  are 
achievable  over  a  range  of  test  pressure  from  20  to  80  pounds  per  square  inch 
for  water  cx>nservation  fauc:ets  and  aerators. 

10.  Faucet  Restrictors;  (Same  as  shower-flow  restrictors) 

General  Flow  Reduction 


11.  Pressure-Redv^inq  Valves;  are  devices  that  can  be  installed  individ¬ 
ually  at  servic:es  or  for  small  service  areas  for  the  purpose  of  reducing  vmter 
pressure  delivered  by  the  water  utility.  (Generally  us^  in  areas  where  pressure 
is  80  pounds  per  sejuare  inch  {psi]  or  more.)  Pressure  reduction  in  a  service 
cx)nnec:tion  can  reduce  water  use  by  5-30  percent. 

12.  Servicreline  Restrictors;  are  devices  that  are  inserted  into  water 
pipes  (other  than  shower  and  faucret  restrictors)  to  reduce  line  flow. 


13.  Insulated  Hot  Water  Pipes;  insulation  reduces  loss  of  heat  from  hot 
water  pipes  and  reduces  water  vgasted  while  householder  awaits  the  flow  of  hot 
water  at  the  tap.  A  1-4  percent  water  reduction  in  water  use  and  energy  savings 
can  result. 

14.  Premixed  Water  Systems;  (Thermostatic  mixing  valves)  are  valve  systems 
vdiich  mix  hot  and  cold  water  to  preset  tenrperatures.  Water  is  not  wasted  v^ile 
temperature  is  being  adjusted,  since  water  issues  from  the  tap  at  this  taonpera- 
ture. 
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15.  Low  Water-Using  Clothes  Washers:  conventional  automatic  clothes 
washers  use  from  27-54  gallons  of  water  per  load.  Low  water-using  washers 
typiclly  require  16-19  gallons,  a  potential  water  reduction  of  40  percent. 

16.  Low  Water-Using  Dishwashers;  conventional  automatic  dishwashers  use 
from  7.5  to  16  gallons  of  water  per  load.  Low  water-using  dishwashers  use  7.5 
gallons,  a  potential  avereige  water  reduction  of  40  percent. 

17.  Dry  Conrostinq  Toilets:  are  waterless  toilets  that  rely  on  bacterial 
action  to  break  down  wastes.  These  devices  (and  other  unconventional  toilets) 
offer  potential  for  rural  and  vacation  homes. 

18.  Grey  Water  Systans  (reuse) ;  provide  an  opportunity  to  reuse  shower  and 
sink  water  for  lawn,  flower  garden,  shrubbery  e«hd  tree  irrigation.  Grey  water 
is  usually  treated  for  solids  removal  and  sometimes  filtered. 

19.  Leakage  Repait  (private  systems) :  includes  all  methods  directed  toward 
discovering  and  eliminating  toilet  leakage.  The  most  cannon  approach  involves 
the  use  of  dye  tablets  followed  by  maintenance. 

20.  Industrial  Recycling;  includes  actions  taken  by  industries  and 
conmercial  businesses  to  r^se  water  in  process  and  cooling  operations. 

C.  Sprinkling  Ordinances;  for  long-term,  if  designed  as  a  permanent  water 
conservation  measure,  or  contingent  use  local  water  codes  can  use  sprinkling 
ordinances  to  reduce  external  water  consumption. 

1.  Alternate  Day;  lawn  and  garden  watering  is  allowed  on  alternate  days 
only  (ie.,  every  other,  or  every  third  day). 

2.  Time  of  Day;  lawn  and  garden  watering  is  allowed  during  designated 
hours  of  the  day  only  (usually  during  the  evening  hours  when  evapotranspiration 
is  at  reduced  levels) . 

3.  Hand-Held  Hose;  requires  that  all  watering  of  lawns  and  gardens  be 
performed  by  han(i-held  hose,  thus  eliminating  the  use  of  conventional  and 
in-ground  irrigation  methods  which  are  more  convenient  to  use. 

4.  Drip  Irrigation;  provides  a  very  efficient  method  of  garden  watering. 
In  elaborate  systems,  each  plant  is  supplied  with  water  through  individual  tubes 
that  drip  water  into  plant's  root  zone 
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D.  Changes  in  Landscape  Design;  use  of  drought- tolerant  or  native  vegeta¬ 
tion  for  lawn  and  garden  pleunting  can  be  an  excellent  water  conservation  ap¬ 
proach.  Native  vegetation  can  survive  naturally  in  the  existing  climate  without 
supplemental  water.  Consolidated  turf  provides  another  method  which  maintains 
visual  benefit  with  efficient  use  of  analler  turf  areas.  Tensiometers  emd  other 
irrigation  control  systems  are  also  used  to  reduce  landscape  irrigation  require¬ 
ments. 

E.  Water  Recycling;  industry  and  comnercial  establishments  can  i.c'cicio  ut 
reuse  water  in  process  and/or  cooling  operations. 

Restrictions 

A.  Rationing!  an  effective  water  conservation  measure  for  contingent  appli- 
cation;  hovever,  very  expensive  in  terms  of  economic  impact.  Rationing  involves 
restricting  water  use  by  user  class  to  a  specific  eniount  by  statute  based  on 
various  concepts.  Typically,  rationing  programs  are  enforced  by  fines  and 
shut-offs. 

1.  Fix^  Allocation:  can  be  applied  to  any  user  class.  Usually  used  in 
the  residential  sector  (ie.,  each  household  is  limited  to  200  gallons  per  day). 

2.  Variable  Percentage  Plan  (or  sliding  program) :  can  be  applied  to  any 
user  classT  Restrictions  can  vary  over  the  year  based  on  water  usage  and 
possible  supply  increases  or  decreases.  Typically,  decreasing  consumption 
allowances  are  permitted  as  sumnner  approaches. 

3.  Per  Capita  Use:  is  typically  applied  to  the  residential  user  class.  An 
allocation  is  determined  for  each  person  on  a  daily  basis  (ie.,  40  gallons/capi- 
ta/day) . 

4.  Prior  Use  Basis:  can  be  a^^lied  to  any  user  class.  Restrictions  are 
based  on  a  percent  reduction  of  prior  use. 

B.  Restrictions  on  Sp«:ific  Uses:  Based  on  assumed  value  of  water  in  use, 
restrictions  are  frequently  applied  to  water  uses  that  are  judged  non-essential. 
Honan  health  is  generally  the  assumed  highest  use  followed  by  maintenance  of 
labor  employment  and  economic  factors  and  industry  impact. 

1.  R^reational  Uses:  restrictions  are  sometimes  placed  on  swimming  pool 
filling  anc3  refilling,  irrigation  of  golf  course  fairways,  greens  and  tees,  and 
other  obvious  water  uses. 

2.  Comnercial  and  industrial  Uses:  restrictions  are  usually  placed  on 
water  use  for  various  non-productive  business  activities  (ie.,  decorative  pools, 
fountains,  car  and  truck  washing,  window  washing,  landscape  ne^s,  etc.). 

3.  Car  Washing:  unless  water  is  recycled,  car  washes  are  usually  re¬ 
stricted  from  using  water. 


Leak  I^ection;  involves  the  detection  and  elimination  of  leaks  within  a 
water  utility's  distribution  and  transmission  lines.  This  type  of  tiater  con¬ 
servation  can  baiefit  a  water  utility  by  increasing  the  amount  of  water  available 
for  sale  to  customers. 

Rate-Making  Policies 

A.  Metering:  consists  of  the  monitoring  cuid  diarging  for  water  based  c^n 
the  volume  us^  by  the  customer.  Water  metering  also  provides  valuable  informa¬ 
tion  on  where  and  vAien  water  is  used. 

B.  Rate  Design;  vmter  pricing  can  impact  the  consumption  of  water.  Depending 
c»i  the  price  ^eisticity  of  water  (a  measure  of  the  users'  response  to  price 
ohanges,  which  is  influenced  fay  factors  such  as  (1)  the  new  price  level,  (2) 
users'  income,  (3)  number  of  people  per  household,  and  (4)  rainfall  and  ten^ra- 
ture)  and  the  type  of  price  structure  selected,  degrees  of  water  conserva¬ 
tion  can  be  achieved  through  new  pricing  policies.  Rate  design  c£ui  be  used  to 
achieve  long-term  or  contingent  water  conservation  objectives. 

1.  Marginal  Cost  Pricing;  the  practice  of  setting  the  price  of  water  equal 
to  its  marginal  cost.  The  practice  is  consistent  with  the  efficient  use  of 
resources. 

2.  Increasing  Bl^k  Rates;  the  practice  of  setting  the  unit  price  for  a 
volume  of  water  and  a  higher  price  for  the  next  volume,  and  so  on.  The  cost  of 
the  water  to  a  consumer  increases  at  an  increasing  rate  and,  thus,  the  incentive 
to  conserve  water  increases. 

3.  Peak  I^d  ^icing;  the  practice  of  setting  the  price  of  water  higher 
during  hours  of  peak  use.  Since  water  systems  are  designed  for  maximun  flow 
requirements,  this  pricing  structure  recovers  the  costs  from  the  daily  peak  loexJ 
users.  Rates  are  established  with  volume  and  peak  use  componoits. 

4.  S^sonal  Pricing;  the  practice  of  setting  the  price  of  water  higher 
during  periods  of  seasonal  use  (summer)  as  opposed  to  lower  winter  rates.  This 
is  similar  to  the  daily  peak  load  pricing  strategy  excqpt  that  seasonal  design 
flow  requirements  are  charged  to  the  seasonal  water  users. 

5.  Sommer  Surcharge;  an  additional  charge  that  is  added  on  to  a  rate 
structure  for  the  purpo^  of  recovering  the  delivery  costs  of  suniner  peak  water 
use. 


6.  Excess  Use  Charge;  an  additional  charge  that  is  added  on  to  a  rate 
structure  for  the  purpose  of  discouraging  water  use  exceeding  some  pre-^)ecified 
level. 


Tax  Incentives  and  Subsidies;  Various  inducements  that  can  be  used  to  exrhieve 
water  conservation.  Tax  incentives  achieve  water  reduction  by  encouraging  water 
users  to  avoid  the  tax  penalty  for  undesirable  levels  of  water  use.  Subsidies, 


however,  also  work  to  encourage  water  reduction  through  subsidy  payments  to  users 
who  achieve  the  required  reduction. 

Education;  Various  opportunities  are  available  for  government  agencies,  public 
bodies,  public  interest  groups  and  the  water  supplier  itself  in  educating  water 
users  regarding  water  conservation,  itje  results  can  be  effective  for  long-term 
and  contingent  programs.  An  education  program  is  generally  voluntary  in  nature. 

1.  Direct  Mail;  involves  the  use  of  mail  service  to  distribute  information 
included  with  water  supplier  bills  and  as  a  direct  mail  objective  of  other 
entities. 


2.  News  Media;  involves  the  use  of  radio,  television,  newspapers,  bill¬ 
boards,  etc.,  to  encourage  and  facilitate  water  conservation  habits  and  water  use 
technology. 

3.  Personal  Contact;  involves  the  direct  contact  of  individuals  with  water 
users  to  achieve  water  conservation.  Primarily,  contact  between  large  water 
users  and  government  officials  may  be  appropriate  or  programs  where  Boy  Scouts  or 
other  groups  may  go  door-to-door  in  personalizing  the  program. 

4.  Special  Events;  involves  public  relations  efforts  to  bring  increased 
attention  to  the  water  conservation  program. 
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APPENDIX  B 


HANDBOHC  APPLICATION 

This  i^jpendix  presents  the  analysis  methcxis  for  data  collection  and  analysis 
for  each  Level.  Because  the  four  Levels  are  different,  based  on  data  availabil¬ 
ity,  different  analysis  methods  are  frequ^tly  a^^rc^riate  for  each  Level.  Where 
the  '\naximixn"  data  are  available  in  Level  4  (a  full  range  of  information  that 
will  allow  analysis  of  technical  feasibility,  social  acc^>tability,  effective¬ 
ness,  etc.,  of  various  conservation  me2isures) ,  methods  should  be  used  that 
utilize  this  information  base  in  the  water  plan  development  and  evaluation. 
However,  where  data  are  "mi.iimun"  and  little  or  no  information  exists,  methods 
for  data  collection  and  analysis  should  be  used  that  supplement  the  deficiencies 
with  outside  data  sources  (such  as  literature  values,  for  example  on  social 
acceptance,  etc.),  and  appropriate  analysis  techniques  applied  to  this  data 
situation  in  developing  and  evaluating  a  plan. 

A  Water  Supply  ^stem  Check  List  was  developed  to  aid  in  data  collection 
(App«x3ix  C) .  mis  list  was  used  to  develop  a  familiarity  with  water  supply 
system  data  availability  for  the  examples  in  Chapters  4-7,  and  can  serve  as  a 
basis  of  identifying  what  information  is  available,  as  well  as  the  depth  of 
data.  The  check  list  also  serves  as  a  preparation  device  v^en  used  in  conjunc¬ 
tion  with  a  descriptive  cover  letter  to  prepare  a  utility  for  future  data 
collection  efforts  that  will  require  their  cooperation  and  time. 

This  Handbook  provides  a  16-STEP  approach  (Figure  B-1)  for  the  evaluation  of 
water  conservation  for  municipal  and  industrial  water  supply.  Bach  STEP  is  keyed 
to  the  Procedures  Manual  (PM)  for  reference  purposes. 

Appendix  B  identifies  for  each  data  availability  Level: 

1.  What  methods  are  appropriate  for  each  STEP. 

2.  How  to  implement  the  STEP  in  a  concise  presentation. 

Although  the  objectives  of  each  STEP  are  the  same,  the  methods  vary  by  Level, 
depending  on  the  availability  of  data.  As  a  result,  this  Appendix  provides  seme 
general  direction  that  is  detailed  in  the  Level  examples. 

The  methods  are  presented  by  Level  from  one  to  four,  and  specify  analysis 
approaches  for  the  lowest  levels  (0,  1  and  2)  which  rely  on  literature  and 
general  data  sources,  followed  by  methods  that  rely  on  more  local  data  sources 
and  techniques  such  as  local  field  tests  euxi  survey  methods. 

Although  the  Handbook  begins  with  STEP  1,  each  example  is  introduced  with  a 
description  of  the  local  area.  These  introductions  include: 

Historical  Growth  and  Development:  Includes  population,  households,  land 
use,  cxxnmercial/industrial  business  and  various  other  categories  that  define  the 
area  and  establish  that  the  area  is  "normal"  or  "uniejue"  in  some  way.  (For 
example,  an  area  that  has  no  industry  would  not  be  appropriate  for  industrial 
recycle  of  water,  and  lawn  sprinkling  restrictions  would  be  less  effeertive  for  a 
(xmnRunity  with  primarily  multi-family  rather  than  single  family  (development.) 


PROCEDURES  MANUAL  STEPS 


STEP  1:  Universe  of  Water  Conservation  Measures  (PM.  3  &  4-2 (a)  (1)). 
STEP  2:  Applicability  (PM. 4-2 (a) (2) ,4-3) . 

STEP  3:  Technical  Feasibility  (PM.4-4). 

STEP  4;  Social  Acc^tability  (PM.4-5). 

STEP  5:  Implementation  (FM.4-7). 

STEP  6:  Effectiveness  (PM. 4-2 (b) ,4-8  &  5-3a(2)). 

6.1  Water  Demand  Forecasts 

6.2  Fraction  of  Water  Use  Reduction 

6.3  Coverage 

6.4  Analysis  of  Effectiveness 

STEP  7:  Advantstgeous  Effects  (Indirect)  (PM.4-9). 

STEP  8:  Disadvantageous  Effects  (Indirect)  (PM.4-10). 

8.1  Inplementation  Costs 

8.2  Other  Disadvantageous  Effects 
STEP  9:  Foregone  Supply  Costs  (PM. 5-1). 

9.1  Local  Water/Wastewater  Plans  (PM.5-2,5-3a(l) , (2) ,  (3) 

9.2  Federal  Water  Supply  Plan  (PM.5-2,5-3a(l) , (2) , (3)  &  (4) (a)) 

9.3  Non-Federal  Water  Supply  Plan  (PM. 5-2, 5-3  (a)  (1) ,  (2) ,  (3) 

&  (4)(b)) 

9.4  External  Opportunity  Costs  (PM. 5-3 (d)) 

9.5  Measure  Foregone  Supply  Costs  (PM.5-3(e)) 

STEP  10:  Foregone  NED  Benefits  (PM.5-4). 

STEP  11:  Reduced  Negative  EQ  Effects  (PM. 5-5). 

STEP  12:  Increased  Negative  EQ  Benefits  (PM. 5-6). 

STEP  13:  Measure  Evaluation  (PM.5-7). 


STEP  14:  Develop  Water  Conservation/Supply  Plan  (PM, 6-2, 6-3 ) . 
STEP  15:  Supply  Reliability  Considerations  (PM. 6-4). 

STEP  16:  Docvmoitation. 


Future  ^(yth  and  ^ojections;  Presents  the  perspective  of  the  area  being 
studieSf^  including  local  projections  of  population,  housing  euid  other  relevant 
avail2ibie  factors. 


Water  Systems  and  Available  Resources;  Includes  local,  regional  and  other 
sources  of  v^ter,  infrcistructure,  safe  yield,  treatment  capacity,  future  sources 
and  costs  of  current  euid  future  water.  This  section  also  includes  descriptions 
of  the  wastewater  systeni(s)  that  serve  the  area. 

Local  Governnnent  Administration;  Describes  the  water  purveyor  or  local 
government  role  in  water  supply,  eis  well  as  other  entities  that  could  be  involved 
in  the  implementation  of  the  water  conservation  measures  planned  for  the  future. 

This  introduction  includes  graphs  of  trends  and  projections,  maps  of 
jurisdictions  and  other  relevant  data  that  can  be  used  in  the  STEPS  that  follow. 

STEP  1;  UNIVERSE  OF  WATER  CONSERVATION  MEASURES  (ALL  LEVELS) 

LEVEiLS  1—4 

1.  Develop  a  list  of  water  conservation  measures  to  address  possible  water 
conservation  in  the  private  and  public  sectors. 

o  Use  information  provided  in  this  Handbook  for  some  options  that  are 
available.  (Table  B-1) 

o  Use  other  sources  (ie.,  journals,  vendor  information,  state  certifica¬ 
tion,  etc.)  in  structuring  a  list  for  consideration  and  evaluation. 

2.  Prepare  list  in  format  of  Table  B-1  to  facilitate  analysis  (see 
Section  4  for  discussion) . 

STEP  2;  APPLICABILITY  (FOR  ALL  LEVELS) 

LEVELS  1-4 


Applicability  defines  those  conservation  measures  that  are  already  imple¬ 
mented  or  planned  by  local,  regional,  state  or  other  authority,  either  totally  or 
partially.  It  is  necessary  to  identify  all  water  conservation  measures  that  are 
already  implemented  or  are  planned  and,  therefore,  are  not  available  for  use  (or 
cu:e  available  for  improved  implementation  if  they  are  only  partially  implement¬ 
ed). 


Determine  by  questionnaire  keyed  to  STEP  1,  Table  B-1: 

1.  What  water  conservation  measures  are  now  in  use  or  planned? 

o  Planned  includes  measures  that  are  "on  the  books"  and  capable  of  being 
activated,  or  have  been  introduced  into  water  demand  analysis  to  reduce  future 
water  use  projections. 


o  What  water  users  are  affected? 


TABLE  B-1 


POTENTIAL  WATER  CONSERVATION  MEASURES 


WATER  OCMSERVATION  MEASURES 


APPLICABLE 


TECH. 

FEASIBLE 


SOCIALLY 

ACCEPTABLE 


REGULATION 

LONG-TERM 

Federal  &  State  Laws  &  Policies 


Federal  Laws  a 
B.  State  Policy 

1.  Plumbing  Code 

2.  Other  Policy 

Local  Co^s  &  Ordinances 
aI  Plunibing  Codes  for  New  Structures 

1.  Low- flow  showerheads 

2.  Shower  flow  restrictors 

3.  Toilet  dents 

4.  Displacement  devices 

5.  Flush  mechanisms 

6.  Low-flush  toilets 

7.  Pressure  toilets 

8.  Dual-flush  toilets 

9.  Faucet  aerators 

10.  Faucet  restrictors 

11.  Pressure  reducing  valves 

12.  Service  line  restrictors 

13.  Insulated  hot  water  lines 

14.  Pre-mi xed  water  systems 
(thermostatic  mixing  valves) 

15.  Low  water-using  clothes  washers 

16.  Low  water-using  dishwashers/ 
appliances 

17.  Dry  composting  toilets 

18.  Grey  water  systans  (reuse) 

19.  Leakage  repair  (private  systems) 

20.  Industrial  recycle 
B.  Plumbing  Codes — retrofitting 

1.  Low-flow  showerheads 

2.  Shower  flow  restrictors 

3.  Toilet  dams 

4.  Displacement  devices 

5.  Flush  mecliemlsms 

6.  Low- flush  toilets 

7.  Pressure  toilets 

8.  Dual-flush  toilets 

9.  Faucet  aerators 

10.  Faucet  restrictors 


TABLE  B-1  (CONTINUED) 


WATER  CONSERVATION  MEASURES 

TECH. 

WATER  CONSERVATION  MEASURES  APPLICABLE  FEASIBLE 


11.  Pressure  reducing  valves 

12.  Service  line  restrictors 

13.  Insulated  hot  water  lines 

14.  Pre-mixed  water  systenis 

(thermostatic  mixing  valves) 

15.  Low  water-using  clothes  washers 

16.  Low  water-using  dishwashers/ 

appliances 

17.  Dry  composting  toilets 

18.  Grey  water  systems  (reuse) 

19.  Leakeige  repair  (private  systans) 

20.  Industrial  recycle 

C.  Sprinkling  Ordinances 

1.  Alternate  day 

2.  Time  of  Day 

3.  Hand-held  hose 

4.  Drip  irrigation  techniques 

D.  Changes  in  Landscape  Design 

E.  Water  Recycling 

Restrictions 
~A^  Rationing 

1.  Fixed  allocation 

2.  Variable  peroenteige  plan 

3.  Per  capita  use 

4.  Prior  use  basis 

B.  Restrictions  on  Specific  Uses 

1.  Recreational  uses 

2.  Ccmnercial  &  Industrial  uses 

3.  Car  washing 

CONTINGENT  (For  Declared  Drought) 

Local  Codes  &  Ordinances 
A^  Sprinkling  Ordinances 
B.  Water  Recycling 
Restrictions 
hi  Rationing 

1.  Fixed  allocation 

2.  Variable  percentage  plan 

3.  Per  capita  use 

4.  Prior  use  basis 

B.  Restrictions  on  Specific  Uses 

1.  Recreational  uses 

2.  Commercial  &  Industrial  uses 

3.  Car  washing 

B-5 


SOCIALLY 

ACCEPTABLE 
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TABLE  B-1  (CONTINUED) 


MATER  CONSERVATION  MEASURES 


>'yC\ 

••-V.-.-, 
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WATER  CONSERVATION  MEASURES 


APPLICABLE 


TECH. 

FEASIBLE 


SOCIALLY 

ACCEPTABLE 


Rate-Maki 


A.  Metering 

B.  Rate  design 

1.  Marginal  cost  pricing 

2.  Increasing  block  rates 

3.  Peak  load  pricing 

4.  Seasonal  pricing 

5.  Sumner  surcdiarge 

6.  Excess  use  charge 

Tax  Incentives  &  Subsidies 


COOTINGENT 
Rate-Makinq  Policies 


A.  Rate  design 

1.  Marginal  cost  pricing 

2.  Increasing  block  rates 

3.  Peak  load  pricing 

4.  Seasonal  pricing 

5.  Sumner  surcharge 

6.  Excess  use  charge 


EDUCATION 
LONG-TERM 
Direct  Mail 

News  Media 

Personal  Contact 


Special  Events 


CONTINGENT 
Direc:t  Mail 


News  Media 


Perscxial  Contac:t 


ial  Events 


o  How  many  services  are  affected  by  this  measure?  For  each  class?  For 
current  water  use?  For  future  new  water  use? 

o  Is  the  measure  effectively  used?  Could  it  be  implemented  more  effec¬ 
tively? 

o  were  water  conservation  measures  made  available  to  water  custoroers?- 
Free?  For  a  Price?  How  many  were  obtained  by  customers?  Was  a  follow-up  survey 
conducted  to  determine  how  many  were  installed?  What  are  the  survey  results? 

2.  (Substep  initiates  analysis  to  be  sunmarized  after  STEP  4).  Identify 
for  eacdi  water  conservation  measure: 

o  What  action  is  to  be  taken?  When  would  the  measure  be  planned  for 
inplementation? 

o  What  agency  or  private  group  would  take  the  action? 

o  What  class  of  water  use  is  to  be  affected?  For  current  water  uses? 

For  future/new  water  uses?  For  both? 

3.  (Substep  initiates  auialysis  to  be  summarized  after  STEP  4).  Is  a 
measure  to  be  implanented  on  a  long-term  or  contingent  basis?  Specify  timing,  if 
intermittent  use  is  planned,  (Begin  analysis  to  be  summarized  following  STEP  4). 

4.  Identify  in  the  STEP  1  Table,  Potential  Water  Conservation  Measures,  the 
measures  that  are: 

Applicable  (Yes);  or  Not  Applicable  (No)  because  they  are  currently  in 
use:  (a)  required  by  utility  policy,  (b)  required  by  state  or  local  plumbing 

code,  (3)  required  by  some  other  authority,  or  (4)  requested  for  voluntary 
implementation. 

STEP  3:  TECHNICALLY  FEASIBLE 

Wa*-cr  conservation  measures  are  technically  feasible  or  are  potentially 
technic  1  ty  feasible  if,  when  implemented,  they  actually  bring  about  some 
measurable  reduction  in  water  use,  and  are  technically  (compatible  with  the  water 
system  in  which  they  will  be  implemented.  A  potentially  technically  feasible 
measure  defines  some  obstacle  to  implementation  that  can  be  overcxjme. 

LEVELS  1-4 

Identify  in  Table  B-1  those  measures  that  are  technically  feasible  (F)  and 
those  measures  that  are  potentially  technically  feasible  (P) . 

LEVEL  1 

1.  Use  literature  sources  on  water  (conservation  measures  to  achieve  a 
broad  understanding  of  technically  feasible  options.  (An  example:  Before 
the  Well  Runs  Dry,  A  HandObook  for  Designing  a  Lcxcal  Water  Conservation  Plan.  (38) 


This  publication  presents  advantages  and  disadvantages  of  using  many  water 
conservation  measures.  Also,  see  other  references  in  the  Bibliography.) 

2.  Use  literature  on  the  water  system  and  judgement  to  assign  value  to 
measures. 

LEVEL  2 

1.  Use  Level  1  literature  as  a  basis  for  understanding  technical  feasibi¬ 
lity  of  water  conservation  measures. 

2.  Use  "local"  literature  to  supplement  the  national  experience. 

LEVEL  3 

1.  Use  Level  2  literature. 

2.  Contact  local  water  suppliers,  wastewater  authorities,  and  state  and 
regional  agencies  to  identify  and  determine  the  technical  feasibility  of  each 
measure.  Use  questionnaire  and  direct  interviews  to  gain  the  needed  informa¬ 
tion  and  perspective. 

LEVEL  4 

1.  Use  Level  3  approach. 

2,  SuE^lemait  with  field  testing  of  measures  for  technical  feasibility. 

STEP  4;  SOCIAL  ACCEPTABILITY 

A  social  acceptability  analysis  is  a  technique  used  to  determine  whether 
certain  water  conservation  measures  are  acceptable  to  the  community.  Since  the 
number  and  complexity  of  factors  involved  in  public  attitudes  about  changes  in 
cdimunity  policy  (ie.,  adoption  of  new  water  conservation  measures)  is  primarily 
a  function  of  its  congruence  with  the  community's  dominant  social  ideologies,  the 
analysis  must  attonpt  to  measure  the  harmony  of  the  proposed  policy  with  the 
community's  basic  ideology  and  commitments.  Both  the  number  and  complexity  of 
factors  involved  preclude  the  prediction  of  community  response  with  certainty. 
As  a  result,  the  goal  is  to  improve  the  quality  of  the  judgements  made  as  to  the 
probable  response  a  community  will  make  to  a  proposed  measure. 

Because  of  the  limited  available  information  on  the  Level  1-3  examples,  this 
method  relies  on  the  national  literature  and  other  sources  of  information  on 
social  acceptability  of  water  conservation  programs  to  determine  the  acceptabil¬ 
ity  of  water  conservation  options.  This  approach  is  taken  in  lieu  of  the  more 
detailed  and  site  specific  data  collection  activity  required  in  Level  4  by  the 
Procedures  Manual  vAiich  includes; 

o  Identification  of  advisors. 

o  Identification  of  issues,  influential  individuals  and  organizations. 

o  Sample  selection  and  instrunent  design  (questionnaire) . 


o  Data  collection, 
o  Data  analysis. 

o  Determination  of  social  acc^tability. 

This  approach,  using  literature  data  sources  and  experience  of  other 
cGomunities,  is  based  on  the  assixiption  that  the  Level  1-3  ccmnunities  are 
typical  of  other  ccnraunities,  and  that  the  literature  on  water  conservation 
measures  is  sufficient  to  he  representative  of  individual  situations.  As  a 
result,  the  following  method  describes  the  Level  1-3  approach: 

LEVELS  1-4 

Use  local  dennographic  and  econcny  information  to  determine  the  character 
of  the  ccnmunity.  Is  the  comnunity  typical  with  respect  to  residential,  conner- 
cial,  industrial,  multi-family  and  public  composition?  Is  the  community  typical 
with  respect  to  income  levels?  Are  there  any  reasons  idiy  a  generalized  litera¬ 
ture  on  water  conservation  social  acc^tability  would  not  be  representative? 

LEVEL  1 

1.  Conduct  a  literature  search  of  water  conservation  measures  and  social 
acceptability.  Sumiarize  the  results  (similar  to  Table  B-2)  according  to  the 
three  areas  of  water  conservation  approach:  Regulations,  Management  and  Educa¬ 
tion  (^.,  in  format  of  Table  B-1).  (For  atypical  communities,  a  selective 
search  of  literature  will  be  required  based  on  nature  of  the  carmunity.) 

2.  Based  on  familiarity  with  the  community  and  the  results  of  the  litera¬ 
ture  surv^,  identify  those  measures  that  are  considered  socially  acceptable. 

3.  V^ere  literature  information  is  not  available  (NA) ,  use  judgement  on 
the  assumed  social  acceptability  responses  based  on  public  attitude  toward 
government  (ie.,  measures  would  be  acceptable  if  they  promote  more  efficient 
use  of  resources,  cost  the  public  and  other  users  less  money,  etc.) 

LEVEL  2 

1.  Use  Level  1  information. 

2.  Refine  information,  if  possible,  to  the  locale/region  of  the  project 
(note:  very  little  data  are  available  to  support  geographic  variation  [ie. , 
east  vs.  west]  in  attitudes  toward  acceptance  of  water  conservation.  If  any 
regional  preferences  are  distinguishable,  they  relate  to  areas  that  have  experi¬ 
enced  drought  vs.  those  that  have  not) . 

UBVEL  3 


1.  Use  Level  2  information. 


2.  Contact  universities,  regional  agencies  and  others  for  available 
studies  of  social  acc»tability  to  obtain  local  information  that 


TABLE  B-2 


GENERAL  LITERATURE  REVIEW‘S  RESULTS  OF  THE 

SOCIAL  acx:eptability  of  specific  water  conservation  measures 


WATER  CONSERVATION  MEASURES  VERY  FAVORABLE  UNFAVORABLE 


REGULATION 

LONG-TERM 

Federal  &  State  Laws  &  Policies 

A.  Presidential  Policy 

B.  PL  92-500  None  tested  this  group 

C.  1977  Amendments  (Clean  Water  Act) 

D.  Safe  Drinking  Water  Act 

Local  Codes  &  Ordinances 
aI  Plumbing  Codes  for  New  Structures 

B.  Plumbing  Codes — Retrofitting 

C.  Sprinkling  Ordinances  1 

D.  Changes  in  Landscape  Design 

E.  Water  Recycling  (Except  for  Drinking)  1 

F.  Growth  Restrictions  2  1 

Restrictions 

"X  Rationing  (General,  not  specified) 


1.  Fixed  allocation 

2.  Variable  percentage  plan 

3.  Per  capita  use  1 

4.  Prior  use  basis  1 

B.  Restrictions  on  Specific  Uses  1* 

1.  Recreational  uses 

2.  Commercial  &  Industrial  uses 

3.  Car  washing 

4.  Time/day  watering  restrictions  1 

5.  Outside  restrictions 

6.  Lawn  size  1 


CONTINGENT  (For  Declared  Drought) 

Local  Codes  &  Ordinances 
X  Sprinkling  Ordinances 

B.  Water  Recycling 

C.  General  Useage  Control  1 

Restrictions 

X  Rationing  (General,  not  specified) 

1.  Fixed  allocation 

2.  Variable  percentage  plan 

3.  Per  capita  use 

4.  Prior  use  basis 

♦Generally  against  all  restrictions. 


TABLE  B-2  (OONTINUED) 


WATER  CONSERVATION  MEASURES 


.  Restrictions  on  Specific  Uses 

1.  Recreational  uses 

2.  Conmercial  &  Industrial  uses 

3.  Car  Mashing 

4.  Tiroe/day  water  restrictions 

5.  Outside  use  restrictions 

6.  Lawn  size 


VERY  FAVORABLE  UNFAVORABLE 


MANAGOIEOT 


LeeJc  Detection 
Rate-Making  Policies 


A.  Metering 

B.  Rate  design 

1.  Marginal  cost  pricing 

2.  Increasing  block  rates 

3.  Peak  load  pricing 

4.  Seasonal  pricing 

5.  Summer  surcharge 

6.  Excess  use  charge 

Fine  for  Mis-use 


Tax  Incentives  &  Subsidies 


CONTINCSNT 
Rate-Making  Policies 


1.  Marginal  cost  pricing 

2.  Increasing  block  rates 

3.  Peak  load  pricing 

4.  Seasonal  pricing 

5.  Summer  surcharge 

6.  Excess  use  charge 

Fine  for  Mis-use 


EDUCATION 


Direct  Mail 


News  Media 


Personal  Contact 


ial  Events 


TABLE  B-2  (OMTINUED) 


WATER  CONSERVATION  MEASURES  FAVORABLE 


CONTINGENT 

Direc±  Mail  2 

News  Media 
Personal  Contact 
Special  Events 

New  Supplies  1 

Leak  Detection  1 

"Voluntary  Measures”  (Drought)  2 

Cooperation  During  Drought  1 

Devices  1 


UNFAVORABLE 


I 


System  Overhaul 


may  be  available.  Contact  water  managers  £or  local  impressions,  however, 
previous  experience  indicates  that  they  do  not  necessarily  have  a  good  perspec> 
tive  of  the  customers '  attitudes. 

LEVEL  4 

1.  Use  Level  3  Information. 

2.  Prepare  a  social  acc^tability  survey  to  obtain  primary  data.  An 
example  format  is  available  in  the  Procedures  Manual  (Appendix  B) . 

3.  Collect  information  on  preferences  from  customers: 

o  Residential, 
o  Multi-family, 
o  Commercial/industrial. 
o  Public/institutional. 

Summary  of  Level  1  Measures  From  Screening 

The  results  of  STEPS  1-4  screening  should  be  simmarized.  This  requires  the 
selection  of  water  conservation  meaisures  that  are  Applicable  (STEP  2),  Technical¬ 
ly  Feasible  (STEP  3),  and  Socially  Acceptable  (STEP  4).  A  broad  understanding  of 
how  these  measures  would  be  implemented  should  also  be  formulated.  Measures  that 
are  socially  unacc^table  and  can  be  modified  to  ameliorate  shortcomings  should 
be  identified  and  modified. 

1.  Identify  the  water  conservation  measures  that  have  successfully  passed 
through  the  STEPS  1-4  screening. 

2.  If  information  is  available  that  indicates  certain  measures  would  be 
socially  acceptable,  if  modified,  identify  those  measures  and  modify. 

3.  Identify  in  broad  terms  how  measures  that  pass  through  the  STEPS  1-4 
screening  could  be  implemented. 

STEP  5;  IMPLEMENTATION 

LEVELS  1  and  2 

Conduct  an  institutional  analysis  to  determine  agencies  and  private  sector 
capabilities  and  responsibilities  for  impl^enting  the  water  conservation 
measures.  The  analysis  consits  of: 


1.  identify  barriers  to  inplementation,  if  any. 

2.  Identify  eigencies,  public  entities  and  private  organizations  with  the 
potential  to  implanent  conservation  measures,  use  local  contacts,  reports  and 
other  readily  available  sources,  including  experience  with  similar  situations. 
Use  Figure  B-2  Authority/Responsibility  Matrix,  if  needed,  to  assign  responsi¬ 
bilities.  * 


FIGURE  B-2 
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authority/responsibility  matrix 

Exan^le  Entities  _ AUTOORITY/RESPONSIBILITY _ 

Planning  Financing  Distribution  OSM  Pronnotion  Enforcement 


WATER  UTILITY 

Fed.  Agencies 
U.S.  BPA 
U.S.  CX)E 
U.S.  B.RBC. 

State  Authority 
Dept,  of  Env.  Prot. 
Pub.  Util.  Conin. 
State  Energy  Agency 

Regional  Agencies 
Basin  Comnlssions 
A-95  Review  Agency 
Reg.  Planning  Conn. 

Local  Entities 

eiHii - 

Counties 

Private  Interests 


LEVELS  3  and  4 

1.  Obtain  list  of  agencies  and  private  sector  organizations  with  the 
pot«itial  to  implement  conservation  measures.  Use  local  contacts  and  directo¬ 
ries. 


2.  (X>tain  names  and  tele^^one  ncnters  of  key  representatives  and  contact 
than  to  determine  willingness  of  agencies  to  implement  measures r  including 
political/eureal  coverage,  long-term  and  contingent. 


3.  Based  on  analysis  of  responses,  assign  inplementation  responsibili- 


STEP  6:  EFFECTIVENESS 


Effectiveness  relates  to  the  reduction  in  water  use  that  can  be  expected 
from  implanentation  of  water  conservation  measures  that  have  passed  through  the 
screening  os  STEPS  1-4.  At  all  levels,  the  determination  of  effectivaiess  is 
estimated  by  the  following  formula: 

Eijt  *  Qjt  *  Rijt  *  Cijt 

Where  E^jt  “  effectiveness  of  conservation  measures  i  for  use 
sector  j  at  time  t,  in  quantity  per  unit  time 
(ie.,  gallons  per  day). 

Qjt  =  predicted  unrestricted  water  use  in  sector  j  at 
time  t,  in  quantity  per  unit  time  gallons 

per  day) . 

Rijt  =  fraction  reduction  in  the  use  (or  loss)  of  water 
for  sector  j,  at  time  t,  expected  as  a  result  of 
inclement  ing  measure  i. 

Cijt  =  coverage  of  measure  i  in  use  sector  j  at  time  t, 
expressed  as  fraction  of  sectoral  water  use  af¬ 
fected  by  conservation  measure. 

Thus,  the  determination  of  effectiveness  in  STEP  6  requires  the  estimation  of  the 
predicted  unrestricted  water  use,  the  fraction  reduction  water  use,  and  the 
coverage.  These  three  factors  are  determined  in  three  Substqps; 

6.1  Disaggregated  Water  Demand  Forecasts. 

6.2  Fraction  of  Water  Demand  Reduction. 

6.3  Estimate  Coverage. 

6.4  Analysis  of  Effectiveness 

A  final  Substep  6.4,  Analysis  of  Effectiveness,  presents  the  future  water  demand 
reductions.  Note  in  the  Level  1  discussion  some  general  information  is  presented 
for  all  Levels. 

LEVEL  1:  (Metered  Use) 

Substep  6.1  Disaggregated  Water  Demand  Forecasts 

1.  (a)  Obtain  local  water  supplier  information,  billing  records  by  water 
use  class  (sector  or  group) ,  population,  previous  water  use  and  forecasts, 
industrial,  commercial  and  public  entitites  data  and  peak  day  use; 

1.  (b)  Or,  obtain  local  water  supplier  disaggregated  water  demand  forecasts 
and  verify  assurptions.  Make  conparison  with  trends  in  growth  of  population  and 
economic  development. 

Such  forecasts  must  be  disaggregated  1:^  customer  classes  (^. ,  single  family 
residential,  multi-family  residential,  commercial,  industrial,  public) .  They 
must  consider  the  potential  effects  of  land  use  and  housing  changes,  changes  in 


the  t^pes  of  industries  included  in  the  economic  base,  changes  in  water  rates, 
and  euiy  other  a^)ects  likely  to  influence  water  use  in  the  community.  Forecasts 
which  meet  these  requirements  should  be  used,  provided  that  the  assumptions  about 
population  growth  rates,  housing  mix,  industrial  growth  and  composition,  and 
price  elasticity  of  demand  for  water  are  reasonable.  However,  many  utility 
forecasts  are  extremely  naive,  such  as  those  which  project  water  use  to  grow  in 
direct  proportion  to  pc^lation  (constant  gpcd  forecasts) ,  with  no  allowance  made 
for  the  several  f2K;tors  enonerat^  above  whidi  are  likely  to  substantially  affect 
future  gpcd.  These  forecasts  are  not  acceptable.  If  acceptable  forecasts  are 
not  available,  then  develop  disaggregated  water  demand  forecasts. 

2.  Disaggregate  water  data  by  estimates  of  water  use  by  each  group,  based 
on  similarity  to  other  areas  with  disaggregated  water  use  patterns  for  the 
following  groups: 

-  residential 

-  multi- family 

-  commercial 

-  industrial 

-  additional  uses  (public  service,  fire,  etc.) 

-  unaccounted-for  water 

3.  Forecast  water  use  sector  based  on  data  availability,  trends  of  peist 
activity  euid  projections  of  future  population,  eund  general  economic  activity. 
Express  as  million  gallons  per  day  (MCZ>). 

4.  Estimate  (1)  maximixn  (peak)  day  use;  (2)  average  day  use;  (3)  average 
day  sewer  contribution;  (4)  average  day  water  consunption  (water  not  returned  to 
the  sewer) ,  and  the  seasonal  and  nonseasonal  water  use  for  sectors  based  on 
literature  values  and  available  data.  (Nonseasonal  water  use  reflects  the  lowest 
rate  of  water  use  by  a  sector  during  the  period  of  a  year.) 

5.  Project  seasonal  and  nonse^usonal  water  use  based  on  available  tr^ids. 

(See  Level  Exanples  for  specific  methods  and  data  used  here;  however,  note 
that  numerous  forecasting  methods  are  available,  references  (8),  (67). 

Substep  6.2:  Determine  Fraction  of  Water  Use  Reduction 

1.  Use  available  literature  to  assign  levels  of  water  use  reduction  to  each 
water  conservation  measure  considered,  ie.,  references  (18)  and  (82). 

2.  For  all  Levels  of  euialysis,  evaluate  the  studies  obtained  for  their 
relevance  to  the  existing  situation  and  critically  assess  the  accuracy  of  the 
reported  results.  Preference  is  to  be  given  to  actual  application  of  water 
conservation  measures  over  laboratory  testing,  theoretical  estimates,  or  manufac¬ 
turers'  claims.  When  actual  studies  are  available,  give  preference  to  studies 
whitd)  ccmpare  water  use  "with  and  without”  conservation  measures,  as  opposed  to 
surveys  relying  upon  evaluations  "before  and  after"  the  enactment  of  measures. 
Evaluate  the  amount  of  judgement  required  to  derive  the  reported  results  euid  the 
effort  undertaken  in  the  study  to  provide  controls  or  account  for  other  influ¬ 
ences  sud)  as  normal  variations  in  water  use.  Be  prepared  to  contact  authors  to 
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resolve  any  outstanding  questions  for  otherwise  appropriate  studies.  (This 
evaluation  process  is  also  af^licable  to  all  aissesanents  of  literature  data  for 
fractic^ial  reduction  data  in  Levels  2,  3/  and  4.) 


3.  Examine  results  fron  the  most  appropriate  studies  to  be  sure  they  are 
aggregated  by  the  same  water  use  sectors  and  flow  dimensions  as  Substep  1, 
abo’-e.  If  not,  but  sufficient  use  data  are  available,  convert  the  results  to 
those  of  the  disaggregated  demand  forecast. 

4.  From  the  most  appropriate  studies,  determine  specifically  the  percentage 
reduction  of  water  use  that  has  occurred  within  each  water  use  sector  as  a  result 
of  the  implementation  of  the  conservation  measure.  This  is  accomplished  by 
taking  the  reduction  for  each  water  use  sector  reported  in  the  literature  and 
converting  for  units  vAien  necessary,  to  obtain  the  percentage  reducticx).  For 
exan^le,  if  the  water  use  reduction  for  a  measure  was  reported  as  48,000  gpd  in 
residential  water  use,  and  the  unrestricted  residential  use  was  0.6  MGD,  then  the 
reduction  factor  for  this  measure  is  0.08  (.048/.6  =  .08).  Occasionally, 
reductions  are  reported  in  the  literature  on  the  basis  of  per  capita  reduction. 
To  convert  this  to  a  percentage  reduction,  additional  data  on  the  unrestricted 
per  capita  use  is  required  or  must  be  estimated.  The  percentage  reduction  for  a 
water  use  sector  would  then  be  the  per  capita  reduction  for  that  use  sector 
divided  by  the  unrestricted  per  capita  use  in  that  use  sector.  All  studies  used 
for  determining  reduction  factors  should  have  a  coverage  of  100%  (1.0).  If  not, 
the  reduction  factors  determined  must  be  divided  by  the  actual  coverage  achieved 
by  the  study  as  reported  in  the  literature. 

Substep  6.3;  Determine  Coverage 

1.  Estimate  for  each  water  use  sector,  based  on  expected  implementation 
conditions  in  the  study  area  and  literature: 

-  the  portion  of  the  sector  that  will  implement  the  conservation 
measure  (consider  partial  coverage  voluntary  or  mandatory  appli¬ 
cation)  and  phasing  of  implemKJtation  (only  new  facilities  or  all) . 

2.  Summarize  the  coverage  for  each  water  use  sector. 

General  Information; 

A.  Evaluate  the  implementation  conditions  expected  to  be  encountered  when 
the  water  conservation  measure  is  to  be  initiated  and  those  throughout  the 
planning  period.  This  is  accomplished  by  assessing  the  level  of  effort,  commit¬ 
ment,  and  funding  to  be  provided  by  the  responsible  agencies  and  comparing  these 
to  the  coverage  achieved  for  similar  measures  under  similar  conditions  in  the 
literature.  This  requires  information  or  assuvptions  regarding  how  agencies  will 
carry  out  the  water  conservation  programs, 

B.  Determine  the  coverage  as  a  percentage  of  flow  within  each  use  sector 
which  is  impacted  by  the  implementation  of  a  measure.  For  Level  1  and  2  analy¬ 
sis,  the  coverage  factor  is  considered  equal  to  the  fraction  of  water  users 
within  a  water  use  sector  who  are  actually  impacted  by  the  implanentaticxi  of  a 
meeisure.  This  determination  is  appropriate  unless  certain  classes  of  users 
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within  any  use  sector  are  known  to  vary  considerably  in  their  use  of  water,  and 
these  atypical  users  are  not  receiving  the  same  eiiphasis  in  implennentation  as 
typical  users.  For  example,  if  a  few  industries  are  particularly  high  water 
users,  and  they  are  targeted  to  receive  special  attention  during  the  conservation 
program,  then  the  Level  1  and  2  analysis  is  not  appropriate,  and  a  Level  3  or  4 
analysis  should  be  applied.  A  Level  1  or  2  analysis  requires  an  estimate  of  the 
nanber  of  water  customers  within  residential,  conmercial,  industrial  and  other 
water  use  categories. 

C.  Evaluate  how  the  coverage  of  the  implemented  water  conservation 
measures  varies  with  time  during  the  planning  period.  Measures  such  as  conserva¬ 
tion  ordinances  for  new  construction  or  phased  leak  detection  programs  have 
increasing  coverage  with  time.  Factors  scch  as  failure  to  replace  devices  after 
their  serviceable  life  or  decreases  in  funding  for  programs  reduces  coverage. 

For  conservation  measures  that  are  determined  to  vary  with  time,  modify  the 
coverage  factor  determined  in  "B"  above  on  an  annual  basis,  in  accordance  with 
the  determined  varieinoe  (see  Chapter  3,  Residual  Water  Conservation  Program 
Effects) .  When  a  measure  is  assumed  to  vary  uniformly  with  time,  this  modifica¬ 
tion  can  be  acconplished  by  multiplying  the  previous  year's  coverage  by  the 
annual  ratio  of  change  in  the  coverage  value.  For  example,  when  a  conservation 
ordinance  requires  new  construction  to  contain  water-conserving  devices  and  the 
oonmunity  has  an  annual  rate  of  new  construciton  of  3  percent,  multiply  the 
previous  year's  coverage  by  a  ratio  of  1.03  to  obtain  the  new  coverage  values 
(coverage  cannot  exceed  1.0  or  drop  below  0).  For  changes  that  occur  abruptly, 
such  as  a  substantial  drqp  in  funding,  simply  change  the  coverage  appropriately 
for  the  year  the  change  occurs  and  all  subsequent  years  that  the  change  remains 
in  effect.  Some  data  on  changes  in  coverage  with  time  will  be  available  from  the 
literature.  Otherwise,  reasonable  judgement  is  required  to  evaluate  when  a 
conservation  measure  may  vary  with  time  and  by  what  magnitude  it  will  change. 

LEVELS  1-4;  Non-Metered  Use  and  Aggregated  Billing  Systans 

Substep  6.1;  Disaggregate  Water  Demand  Forecasts 

Non-metered  water  use  and  aggregated  billing  systans  pose  problans  in 
analysis  of  the  effectiveness  of  water  conservation  measures.  As  a  result, 
additional  disaggregated  information  is  needed  to  permit  an  analysis  of  water 
reduction  (Subst^  6.2)  and  coverage  (Substep  6.3). 

Non-metered  Systems 

Objective;  To  obtain  local  site-specific  information  on  water  use  from  the 
study  area  in  order  to  produce  disaggregated  water  demand  forecasts,  estimates  of 
seasonal  and  nonseasonal  use  and  a  minimum  basis  for  water  use  projections  by  use 
sectors. 

This  method  is  essential  for  determining  accurate  information  in  situations 
where  project  costs  of  supply  alternatives  are  significant  and  study  time  and 
budgets  are  sufficient  to  permit  an  effective  study  abroach.  Also,  because  of 
the  extent  to  which  non-metered  systans  prevail,  this  method  must  be  considered. 
The  necessary  information  can  only  be  obtained  by  metering  and  collecting 
conmunity  data. 
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"At  a  mininrum"  acxrording  to  the  Procedures  Manual,  "residential,  non- resi¬ 
dential  and  public/unaccounted-for  water  use  should  be  separated."  The  stu3y 
design  for  this  approach  will  consider  this  minimum,  if  it  will  be  sufficient.  A 
more  detailed  design  (ie. ,  see  Customer  Class  categories  used  in  Handbook 
examples)  will  be  directed  at  determining:  (1)  residential  (including  indoor 
uses  and  outdoor  uses,  such  as  lawn  irrigation  and  car  washing) ,  (2)  conmercial 
(including  water  use  for  retail  and  wholesale  trade,  offices,  hospitals,  schools, 
medical  laboratories,  restaurants,  service  industries,  etc.),  (3)  industrial 
(including  all  water  used  by  manufacturing  industries  as  an  input  to  production 
processes),  (4)  additional  uses  (including  public  service  uses,  ^.,  fire 
protection),  and  (5)  unaccounted-for  water  (ie.,  leaks  and  fire  hydrant  flush¬ 
ing)  . 

1.  Determine  the  least  number  of  meter  connections  that  will  be  needed  to 
accurately  sample  water  use  by  each  water  using  sector.  (Plan  to  meter  all 
anticipated  intensive  water  users) . 

2.  Purchase  and  install  meters. 

3.  Initiate  data  managanent  system. 

4.  Read  meters  on  a  monthly  basis  for  a  period  24  to  36  months. 

5.  Review  data,  check  meters,  and  evaluate  results. 

These  data  will  provide  necessary  input  for  Levels  1-4  situations,  and 
permit  consideration  of  a  broader  range  of  conservation  measures,  including 
metering  and  related  pricing  structures. 


Objective:  To  obtain  local  site-specific  disaggregated  information  on  water 
use  by  customers  on  an  aggregated  billing  system  which  is  metered.  Such  systems 
may  be  evaluated  following  modificaticxi  to  current  meter  reading  and  billing 
procedures. 

1.  Code  customer  accounts  according  to  water  use  sectors;  residential, 
conmercial,  industrial,  additional  uses  and  unaccounted-for  water. 

2.  Establish  a  data  management  system  for  the  newly-designated  categories. 

3.  Read  meters  of  coded  water  users  for  a  period  of  one  to  three  years. 

4.  Use  results  of  meter  readings  to  produce  a  disaggregation  of  annual 
water  use.  (Trends  in  water  use  may  be  estimated  by  applying  results  to  previous 
years  of  disaggregated  data.) 

Substeps  6.2  and  6.3 


Prepare  estimates  of  fraction  of  water  use  reduction  and  coverage  according 
to  methods  for  the  appropriate  level  described  in  this  section. 


LEVEL  2: 


1.  (a)  Collect  local  data  from  water  suppliers  and  wastewater  utilities, 
including  flows  by  season,  billing  records  and  water  use  by  user  sector,  popula¬ 
tion  data  and  projections,  industry  and  economic  data. 

1.  (b)  Or,  obtain  local  water  supplier  disaggregated  water  demand  forecasts 
and  verify  assurptions.  Make  conparison  with  trends  in  growth  of  population  and 
economic  development  (see  discussion  under  Level  1,  Metered  Use) . 

2.  Disaggregate  water  use  (if  not  already)  by  analysis  of  users.  Use 
manual  approach  to  separate  largest  users  (ie.,  industry)  and  divide  remaining 
water  use  between  residential  and  non-residential  categories  according  to  meter 
size.  Use  literature,  previous  studies  and  judganent  in  producing  a  disaggregat¬ 
ed  estimate  of  water  use  by  sector. 

3.  Forecast  water  use  based  on  a  shift  share  analysis,  and  express  as 
millions  of  gallons  per  day  (MGD) . 

-  project  total  water  use  based  on  trend  analysis. 

-  apply  shift-share  analysis  techniques  to  determine  various 
dianges  in  fraction  of  disaggregated  water  use  ty  sector 
(use  planning  agency  and  similar  sources  as  input  to  sup¬ 
port  changing  shares,  ie,,  residential  use  is  currently 

50  percent,  and  trends~rn  ct3mmunity  development  suggest  it 
will  increase  to  55  percent). 

4.  Estimate  (1)  maximum  (peak)  day  use;  (2)  average  day  use;  (3)  average 
day  sewer  contribution;  and  (4)  average  day  water  consuiption  (water  not  returend 
to  the  sewer) ,  and  seasonal  and  nonseasonal  water  uses  for  sectors  based  on 
literature  values  and  available  data.  (Nonseasonal  water  use  reflects  the  lowest 
rate  of  water  use  by  a  sector  during  the  period  of  a  year.)  Seasonal  use  is  the 
difference  between  total  use  and  nonseasonal  use  (the  mininun  water  supply  flow) , 
and  can  be  determined  by  comparison  of  water  supply  output  and  wastewater 
treatment  plant  input. 

5.  Project  seasonal  and  nonseasonal  water  uses  for  each  sector  based  on 
knowledge  of  local  sectors  (^.,  industries  and  their  responses  to  water  quality 
regulations  and  changing  water  uses) ,  as  well  as  literature. 


Substep  6.2:  Determine  Fraction  of  Water  Use  Reduction 
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2.  Adjust  coverage  estimates  with  knowledge  of  the  study  area  and  based  on 
social  acceptability  analysis  (STEP  4,  Level  2,  where  geografiiic  sensitivity  was 
introduced  to  identify  percent  of  population  that  would  implement  measure) . 

3.  Sutimarize  the  coverage  for  each  water  use  sector. 

LEVEL  3;  (Metered  Use) 

Substep  6.1;  Disaggregate  Water  Demand  Forecasts 

1.  (a)  Collect  data,  reports,  available  surveys. 

-  local  demographic  data  relevant  to  each  sector,  including 
past  trends  and  available  forecasts. 

-  local  water  use  and  projections,  billings,  flows,  waste- 
water  flows  from  local  water  suppliers  cuid  wastewater 
authorities. 

-  economic  trends,  lists  of  industries,  sales,  production, 
expansion  plans. 

-  <±>tain  state  agency  reports  on  major  water-using  industry 
and  plans  for  future  water  withdrawal  and  contingency  supply. 

-  obtain  information  on  allocations  and  limits  on  withdrawal 
and  use. 

1.  (b)  Or,  obtain  local  water  supplier  disaggregated  water  demand  forecasts 
and  veri^  assutptions.  Test  sensitivity  of  forecasts  by  considering  alternative 
growth  scenarios.  Tests  may  be  run  on  water  supplier  models,  if  they  are 
suitable  for  such  analysis. 

2.  Conduct  tel^hone  surveys  of  major  water  users  in  each  sector. 

-  determine  current  water  uses  and  future  plans  for  water  use. 

-  determine  potential  for  major  changes  (increases  or  decreases) 
in  water  use,  including  causes  and  degree  of  change. 

3.  Based  on  data  cx>llection  effort  and  telephone  survqr,  disaggregate  water 
use  to  residential,  conroercial,  industrial,  additional  uses  and  unacxx>unted-for 
water  use. 


4.  Forecast  water  use  based  on  regression  model  techniques  or  a  modified 
reduced  version  of  the  IWR  MAIN  Model  for  each  sector  of  water  user,  and  express 
as  millions  of  gallons  per  day  (NGD). 

5.  Estimate  (1)  maximixn  (peak)  day  use;  (2)  average  day  use;  (3)  average 
day  sewer  cxmtribution,  and  (4)  average  day  water  consunption  (water  not  returned 
to  the  sewer),  and  seasonal  and  nonseasonal  water  use  based  on  analysis  of 
available  data  from  the  water  sillier  and  wastewater  utilities  for  each  use 
sechor.  Use  the  method  of  difference  between  total  use  and  minimixn  water  sv^ly 
flow  (nonseasonal)  to  determine  seasonal  use. 


1.  Use  available  local  literature  and  studies  to  assign  levels  of  water  use 
reduction  to  each  conservation  measure  considered. 

Substep  6.3;  Determine  Coverage 

1.  For  first  estimate,  use  available  literature  on  coverage  for  each 
conservation  measure  and  water  use  sector. 

2i  Adjust  coverage  estimates  with  knowledge  of  study  areas  and  based  on 
social  acceptability  analysis  (STEP  4,  Level  3,  local  information  regarding 
experience  with  conservation  measure  testing  and  experience  with  drought) . 

LEVEL  4;  (Metered  Use) 

Substep  6.1;  Disaggregate  Water  Demand  Forecasts 

1.  (a)  Collect  data,  reports,  available  surveys. 

-  local  demographic  data  relevant  to  each  sector,  including 
past  trends  and  available  forecasts. 

-  local  water  use  and  projections,  billings,  flows,  waste- 
water  flows  from  local  water  suppliers  and  wastewater 
authorities. 

-  economic  trends,  lists  of  industries,  sales,  production, 
expansion  plans. 

-  obtain  state  agency  reports  on  major  water-using  industry 
and  plans  for  future  water  withdrawal  and  contingency 
supply. 

-  obtain  information  on  allocations  and  limits  on  withdrawal 
and  use. 

1.  (b)  Or,  obtain  local  water  supplier  disaggregated  water  demand  forecasts 
and  verify  assumptions.  Test  sensitivity  of  forecasts  by  considering  alternative 
growth  scenarios.  Tests  may  be  run  on  water  supplier  models,  if  they  are 
suitable  for  such  analysis.  Other  models,  (ie. ,  IWR  MAIN)  could  be  used  in 
verification. 

2.  Conduct  a  limited  tel^hone  survey  of  major  water  users  in  each  sector. 


-  determine  current  water  uses  and  future  plans  for  water  use. 

-  determine  potential  for  major  changes  (increases  or  decreases) 
in  water  use,  including  causes  and  degree  of  change. 


3.  Based  on  data  collection  effort  and  telef^one  survey,  disaggregate  water 
use  to  residential,  comnercial,  industrial,  cKiditional  uses  and  unaccounted-for 
water  uses.  Express  as  millions  of  gallons  per  day  (MS)) . 

4.  If  appropriate,  collect  data  for  input  to  the  IWR  MAIN  computer  model  or 
comparable  forecasting  method. 

5.  Pr^>are  water  use  forecasts  by  user  sector. 

6.  Estimate  (1)  maximum  (peak)  day  use;  (2)  average  day  use;  (3)  average 
day  sewer  contribution,  and  (4)  average  day  water  consixrption  (water  not  returned 
to  the  sewer) ,  and  seasonal  and  nonseasonal  water  use  based  on  analysis  of 
available  data  from  the  water  supplier  and  wastewater  utilities  for  each  use 
sector.  Use  the  method  of  difference  between  total  use  and  minimtxn  water  supply 
flow  (nonseasonal)  to  determine  seasonal  use. 

7.  Project  seasonal  and  nonseasonal  water  uses  for  each  sector. 

Substep  6.2;  Determine  Fraction  of  Water  Use  Reduction 

1.  Use  available  literature  to  assign  levels  of  water  use  reduction  to  ea(± 
conservation  measure  considered. 

Substep  6.3;  Determine  Coverage 

1.  Use  Level  3,  methods  1  and  2  and  supplement  with  results  fran  the  social 
acc^tability  survey. 

STEP  7;  ADVANTAGEOUS  EFFECTS  (Indirect 


A.  Description  of  Conservation  Measures  (Information  from  STEPS  7  and  8 


Assumptions  and/or  actual  data  are  needed  regarding  the  local  water  conser¬ 
vation  program  in  order  to  determine  the  extent  of  advantageous  and  disadvanta¬ 
geous  effects,  especially  for  high  level  confutations  (ie..  Levels  3  and  4). 
Basic  information  is  needed  for: 

o  Types  of  devices  to  be  distributed  and  installed, 
o  Percentage  of  households,  commercial  businesses,  industries 
receiving  devices, 
o  Timing  of  distribution, 
o  Methods  of  distribution. 

o  Percentage  of  device  removal  and/or  alternation, 
o  Discount  rates  and  amortization  periods  for  developing 
present  value  estimates. 

B.  Conservation  Effects 

Summarize  the  effect  of  the  water  conservation  measures  proposed,  the 
safe  yield  of  system  supplies  and  the  likely  scheduling  of  new  water  supplies  to 
meet  the  future  demand,  for  average  day  and  peak  day  water  use.  Indicate  the 
effect  of  alternative  projections  (ie.,  high  and  low  demands). 
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Evaluate  the  advantageous  effects  to  water  system  users,  including  possible: 

o  Energy  savings, 
o  Bill  reductions, 
o  Other  cost  reductions. 

IiEVEL  1 

1.  Identify  potential  advantageous  effects  from  energy  reduction  based  on 
assumed  distribution  and  use  (A)  above). 

2.  Use  literature  parameters  to  determine  foregone  costs  of  energy  reduc¬ 
tion  from  similar  situations. 

3.  Review/ identify  other  potential  sources  of  advantageous  effects. 

LEVELS  2  AND  3 

1.  Identify  potential  energy  reduction  advantageous  effects  based  on 
assuned  distribution  and  use  (A  above). 

2.  Use  literature  parameters  to  determine  foregone  costs. 

3.  Identify  other  potential  sources  of  advantageous  effects  and  estimate 
cost  savings  to  residential,  commercial  and  industrial  users,  including  improve¬ 
ments  related  to  beneficial  effects  of  conservation  devices  and  reduced  water  use 
induced  cost  reductions. 

4.  Review  study  area  conditions  for  relevance. 

LEVEL  4t 

(Same  as  Levels  2  and  3  (Tasks  1-4),  however,  include  another  Task). 

5.  Review  implementation  conditions  (STEP  5)  and  effectiveness  to  identify 
possible  additional  sources  of  advantageous  effects. 

STEP  8:  DISADVANTAGEOUS  EFFECTS  (Indirect) 

(See  STEP  7  A  for  basis  of  assuiptions) . 

Subst^  8.1;  Implementation  Costs 
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2.  Allocate  costs  on  a  per  capita  or  similar  basis  to  the  study  area; 
update  costs  to  base  year  dollars. 

LEVELS  2  AND  3 

1.  Based  on  assumptions  (A  above)  for  program  devices  and  distribution, 
make  additional  assuntiptions  based  on  literature  for  individual  or  specific 
implanentation  costs. 

2.  Use  experience  in  other  programs,  in  the  local  area  and  professional 
judgement  in  determining  inplementation  costs. 

LEVEL  4 

1.  Based  on  it^t  from  STEP  4  (social  acceptability  eur^lysis)  euid  Substep 
6.3  (coverage  cinalysis),  develop  stud^  area  specific  information  concerning 
program  implem^tation. 

2.  Obtain  local  estimates  on  costs  of  implementation  from  implementing 
agencies,  including: 

-  Devices. 

-  Distribution  (material  and  labor) . 

-  Newsletters  (design  and  printing). 

-  Television/radio  time. 

-  Other  itenjs. 

Substep  8.2;  Other  Disadvantageous  Effects 
LEVELS  1  and  2 

1.  Identify  possible  sources  of  other  disadvantageous  effects. 

-  Lost  consumer  surplus. 

-  Environmental  effects. 

2.  Review  literature  for  estimates  of  the  significance  of  these  losses. 
LEVEL  3 

(Same  as  Levels  1  and  2  (Tasks  1  and  2),  however,  include  other  Tasks). 

3.  Estimate  the  value  of  lost  consumer  surplus  based  on  assurptions  of 
changes  in  water  demand  induced  by  relevant  water  conservation  measures  and  lost 
satisfaction  and  inconvenience  related  to  use  of  the  measure. 

4.  Estimate  the  value  of  negative  environmental  effects  based  on  assump¬ 
tions  of  impact  of  water  conservation  measures  on  quality  of  landscaping, 
gardening,  etc. 
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LEVEL  4 


(Same  as  Level  3,  however,  inclucle  Task  5.) 

5.  Use  ir^t  from  STEP  4  to  determine  some  site-specific  information 
on  perceived  cGnmunity  impacts. 


STEP  9;  FOREGONE  SUPPLY  COSTS 


Benefits  of  water  si:^ly  conservation  are  realized  as  conservation  affects 
existing  water  supply  plans  at  the  local.  Federal  and  Non-Federal  (regional) 
scales.  As  a  result,  methods  are  needed  for  estimating  the  beneficial  trade-offs 
of  water  conservation  for  each  water  conservation  measure  considered.  The 
following  Subst^s  refer  to  analysis  of: 


Subst^  9.1: 
Substep  9.2: 
Substep  9.3: 

Substep  9.4: 
Substep  9.5: 


Local  Water  Supply  and  Wastewater  Plans. 
Federal  Water  Supply  Plans. 

Non-Federal  (regional)  and  local  component 
of  Federal  Plan. 

External  Opportunity  Costs. 

Foregone  Sui^ly  Costs. 


Substep  9.1:  Local  water/Wastewater  Plans 


Foregone  supply  costs  relate  to  operations  (short  run  incremental  costs)  and 
future  long-run  capital  costs.  Savings  in  future  costs  relate  to  the  quantities 
.  of  water  saved  in  the  future  (not  treated  and  pumped)  and  the  sizing  reductions 

I  and  delays  of  facilities.  These  values  are  calculated  based  on  present  value 

analysis  for  the  four  level  examples. 

LEVELS  1-4 

'  1.  Collect  historic  water  supply  and  wastewater  system  operations  data  on 

I  existing  and  planned  activities.  Obtain  from  annvial  reports  and  other  available 

literature. 


2.  Disaggregate  cost  data  to  the  following  categories: 

VARIABLE  COST  DATA  (FLOW  RELATED) 
Labor _ Materials _ Services 


-  storage 

-  treatment 

-  distribution 


Water  Supply 


Wastewater* 


3.  (a)  Determine  present  value  costs  and/or  project  future  trends  of  data 
by  simple  extrapolation  methods  for  water  supply  and  wastewater  activities  for 
Task  2  categories: 

o  Existing  operations. 

o  Future  operations. 

3.  (b)  Or,  obtain  water  supply  and  wastewater  utility  projections  and 
verify  assunptions  and  techniques. 

4.  Obtain  water  supply  and  wastewater  system  capital  improvement  plans  (if 
available)  and  identify  future  sources  of  water  and  planned  wastewater  fexrili- 
ties,  including: 


gyPITAL  IMPROVEMafTS 

PLANNED  CAPACITY 

CAPITAL  COSTS _ $  COST/ (YEAR)*  START-UP  DATE _ (MCD) 

WATER  SUPPLY 


Reservoirs 

Source  Works 

Raiw  Water  Transmission 

Treatment  Facilities 

Finished  Water  Storage 

Finished  Water  Transmission 

Other  Facilities 

WASTEWATER** 


Plant  E^xpansion 

*Note  year  for  which  cost  was  specified,  ^.,  (1980)  dollars. 

**Costs  relate  to  planned  inproveroents  anticipated  because  of  increase  in 
wastewater  volume,  only. 


5.  Determine  increnental  foregone  sipply  costs  (water  sipply  and  wastewater 
systems)  for  each  water  conservation  measure  based  on  Tasks  2  and  4  expressed  as 
constant  ($/gallon)  times  (gallons  water  reduction). 

Substep  9.4:  External  Opportunity  Costs 

LEVELS  1  AND  2 

1.  Identify  water  reduction  impacts  to  groups/individuals  other  than 
suppliers  and  users: 

-  Who  will  experience  these  impacts? 

-  Are  water  reductions  and  impacts  large? 


2.  If  groups  or  individuals  are  identified,  estimate  inlets  ($)  for 
large/significant  external  opportunity  costs  based  on  literature  estimates. 

LEVELS  3  AND  4 

(Same  as  Levels  1  and  2  analysis  [Tasks  1  euid  2]  with  additonal 
Task.) 

3.  Contact  local  officials  and  review  social  acceptance  study  of  the  study 
area  to  help  identify  impacted  groups  and  individuals. 

Substep  9.5;  Measure  Foregone  Supply  Costs 


LEVELS  1-4 

1.  Combine  results  for  each  meeusure  of  previous  steps: 

-  Effectiveness  Analysis  (STEP  6) 

-  Supply  Cost  Reduction  (STEP  9) 

2.  Identify  results  (sunmarize)  the  following  categories: 

-  Average  day  use. 

-  Maximum  day  use,  and 

■"  Average  day  sewer  contribution. 

3.  Present  results  as  present  values  or  uniform  annualized  series  (note: 
the  lumpiness  of  all  benefits  suggests  an  approach  that  focuses  on  present  value 
analysis) . 

-  Discount  non-uniform  streams  to  present  value. 

-  Re-Annualize  present  values  to  uniform  streams,  if  appropriate. 

STEP  10:  FOREGONE  NED  BENEFITS 
LEVELS  1-2 

1.  Based  on  available  data  from  Federal  Multi-Purpose  Plan: 

o  Identify  water  supply  plan  (conservation  reduction)  impacts  on 
non-water  supply  activities.  Consider: 

-  Recreation 

-  Hydropower 

-  Flood  Control 

-  Others 

o  Use  judgement  in  estimating  percentage  ciianges  (minimal,  moderate, 
significant)  in  reduced  benefits  and  quantify  foregone  net  benefits 
(loss  in  NED  benefits  associated  with  proposed  water  conservation 
measures) . 


mVELS  3—4 


1.  Based  on  ava^able  Di^TA: 

o  Identify  water  supply  plan  (conservation  reduction)  impacts  on 
non-water  supply  conponents  of  Federal  Plan.  Consider: 

-  Recreation 

-  Hydropower 

-  Flood  Control 

-  Others 

o  Estimate  c^nge  in  NED  net  benefits  resulting  from  smaller 
reservoir  design  or  other  project  dianges.  Estimate: 

-  Change  in  NED  benefits. 

-  Change  in  NED  costs. 

o  Estimate  similar  dianges  in  hydropower,  flood  control,  etc. 

STEP  11:  REDUCED  NEGATIVE  EQ  EFFECTS 
LEVELS  1  AND  2 

1.  Based  on  Federal  Multi-Purpose  Plan  (with  water  supply  con^nent) , 
identify  potential  reductions  in  negative  BQ  environmental  impacts  (improved 
environment)  resulting  from  proposed  water  conservation  measures.  Consider 
environmental  impacts  of  water  conservation  measures,  such  as; 

-  Conservation  leads  to  possible  (1)  increased  stream  flow,  (2)  reduced 
subsidence  due  to  groundwater  overdraft,  auid  (3)  reduced  reservoir 
drawdown . 

-  Conservation  leads  to  postponed,  scaled  down  and/or  avoided  water 
supply  facilities  and  resulting  reduced  negative  environnnental 
BQ  effects. 

2.  Use  judgement,  modify  Federal  PlcUi  Water  Supply  Component  based  on  new 
assuiptions,  and  describe  avoided  or  postponed  envirormental  effects.  Summarize 
findings. 

LEVELS  3  and  4 

(Sente  as  Levels  1  and  2  [Task  1]  with  Tasks  2-4  as  follows:) 

2.  Evaluate  the  impact  of  proposed  Federal  Project  modifications  on  water 
resources  (ie.,  stream  flow,  groundwater  drawdown,  reservoir  drawdown). 

3.  Contact  Federal  Plan  sponsors  (telephone  interview)  and  discuss  find¬ 
ings.  Identify  potmtial  Impacts  and  BQ  reduced  negative  effects. 
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possible,  and  simnarize. 

STEP  12;  INCREASED  NEGATIVE  EQ  EFFECTS 
LEVELS  1  and  2 

1.  Based  on  Federal  Multi-Purpose  Plan  (with  water  supply  coirponent), 
identify  potential  increases  in  negative  EQ  envirormental  impacts  resulting  from 
water  conservation  measures: 

-  Conservation  of  water  may  postpone  a  large  Federal  project  and 
require  a  staged  series  of  local,  smaller,  more  environnrientally 
harmful  alternatives. 

2.  Describe  inpacts  for  each  conservation  measure. 

LEVELS  3  and  4 

(Sene  as  Levels  1  and  2  [Task  1]  with  Tasks  2  and  3  as  follows:) 

2.  Obtain  local  views  on  potential  anvironroental  impacts  from  the  water 
consrevation  program  changes.  Contact  state  environmental  agencies  and  U.S.  EPA, 
for  excnple,  to  determine  views  on  impacts  and  relative  beneficial  and  negative 
effects. 

3.  Describe  environmental  changes  and  summarize  negative  EQ  effects. 

STEP  13:  MEASURE  EVALUATION 

LEVELS  1-4 

1.  Sumnarize  Advantageous  and  Disadvantageous  Effects.  Use  Table  format  in 
the  Procedures  Manual  (Table  5-1).  Pr^>are  one  Table  concerning  NED  effects  and 
one  for  EQ  effects. 

2.  Input  to  NED  Table  results  of  STEPS  7,  8,  9  and  10  for  NED  Table  for 
eac±  conservation  measure. 

3.  Input  to  EQ  Table  results  of  STEPS  7,  11  and  12  for  EQ  Table  for  each 
conservation  measure. 

4.  Evaluate  each  measure  that  has  passed  the  applicability  (STEP  2), 
technical  feasibility  (STEP  3),  euid  social  acceptability  (STEP  4)  the  follow¬ 
ing  criteria: 

-  Combined  advantageous  NED  effects  must  outweigh  the  combined 
disadvantageous  NED  effects,  and 

-  Combined  advantageous  EQ  effects  must  outweigh  the  combined 
disadvantageous  EQ  effects. 


LEVELS  1-4 

1.  Rank  water  cx>nservation  measures,  feasible  and  potentially  feasible,  in 
merit  order: 

o  Determine  ranking  criteria: 

-  Maximize  NED  objective.  Arrange  measures  in  order  of 
decreasing  net  NED  advantage  (sum  of  all  advantageous 
NE33  effects  less  the  sum  of  all  disadvantageous  NED 
EFFECTS). 

~  Maximize  BQ  objective.  Arreuige  measures  in  order  of 
decreasing  net  EQ  advantage  (sum  of  all  cxivantageous 
EQ  effects  less  the  sum  of  all  disadvantageous  BQ 
effects) .  Use  judgement  since  quantification  of  dif¬ 
ferences  is  subjective.  Rank  based  on  decreasing  NED 
advantage  if  envirorroental  differences  are  indistinguishable. 

-  Combined  NED  and  EQ  objective.  Arrange  measures  in  order 
of  decreasing  combined  NED  and  EQ  advantage  for  plans  in 
consideration. 

o  Rank  water  conservation  measures  according  to  selected  criteria. 

2.  Consider  interactions. 

o  Evaluate  interactions  between  measures. 

3.  Develop  plan  which  maximizes  NED  net  benefits. 

o  Add  merit  order  projects  to  achieve  maximun  net  contribution 
to  NED  objective. 

o  Reduce  net  NED  advantages  if  interactions  between  measures 
reduces  water  conservation  effect  of  combination. 

o  Add  measures  until  next  measure  in  the  merit  order  fails 
to  contribute  to  the  net  NED  effect. 

4.  Consider  envirormaital  impacts. 


5.  Consider  potentially  feasible  or  potentially  accepteible  measures,  if 
necessary. 

o  Measures  that  did  not  pass  Task  4  (STEP  13)  are  categorized  as  "poten¬ 
tially  feasible"  or  "potentially  acceptable". 


-  Are  these  measures  in  the  Plans  developed  in  Tasks  3, 

4  and  5? 

o  Plans  that  contain  any  "potentially  feasible"  or  "potentially 
^Kx:ept^d^le"  measures  should  be  reformulated  on  the  same  criteria,  however, 
excluding  the  "potentially  feasible"  or  "potentially  acceptable"  measures. 

o  Contrast  the  two  plans  to  determine  the  consequences  of  not  implement¬ 
ing  potentially  acc^table  measures. 

o  Described  the  results  of  the  con^rison. 

6.  [Describe  the  selected  plan  by  year  and  cost. 

STEP  15;  SUPPLY  RELIABILITY  CONSIDERATIONS 

LEVELS  1-4 

1.  Identify  sources  of  potential  reliability  problems  in  providing  water 
suE^ly  with  water  conservation  program  inplementation. 

2.  Estimate  "without"  water  conservation  program,  ability  of  water  supply 
system  to  meet  drought  of  record  (use  literature  sources) . 

3.  Estimate  "with"  water  conservation  program,  ability  of  water  s»:5^1y 
system  to  meet  drought  of  record  (use  literature  sources) . 

4.  Compare  Tasks  2  and  3  to  determine  reliability  of  "with"  project  plan. 

5.  Consider  available  literature  for  drought  contingency  plan— does  system 
meet  drought  of  record  conditions?  Or,  obtain  available  drought  contingency  plan 
from  water  suf^lier. 

-  Evaluate  plan  capability. 

-  Compare  plan  capability  with  drought  of  record  results 
in  Ta^  4. 

-  Reconmend  modifications  if  not  sufficiently  capable. 

STEP  16;  DOCUMENTATION 

LEVELS  1-4 

Fully  document  water  supply/conservation  plan. 


INFORMATION  REQUIREMENTS 

This  Appendix  includes  three  sets  of  letters,  forms,  teibles  and  question¬ 
naires  designed  to  identify  and  request  the  various  data  required  from  water 
purveyors.  These  are: 

Part  1:  Letter  and  Checklist 


Part  2:  Letter  and  Data  Collection  List 


• 

« 

Letter  and  Tables  i  2  and  3 

Part  3 

These  forms  provide  guidance  in  defining  the  data  and  information  required 
for  developing  a  water  conservation  plan,  and  also  provide  direction  to  the  water 
purveyors  and  alert  them  to  the  dimensions  of  the  data  needs  and  detail  required. 


A  successful  approach  at  collecting  these  data  involves  minimization  of  the 
number  of  times  data  are  requested  and  a  clear  description  of  the  data  required. 


PART  1:  Letter  and  Checklist 


The  Greeley^Polhemus  Group,  Inc. 


418  RoundhiN  Road 

St.  Davids,  Pennsylvania  1 9087 

(2151688-2176  •  (21 5]  793-1 562 


Dear 

THE  GREELEY-POLHEMUS  GROUP,  INC.  (GPG) ,  is  under  con¬ 
tract  with  the  U.S.  Army  Corps  of  Engineers,  Engineer  Institute 
for  Water  Resources  to  develop  a  Handbook  of  Methods  for  the 


Evaluation  of  Water  Conservation  for  Municipal  and  Industrial 


Water  Supply.  (Handbook  of  Methods) .  This  research  will  produce 
a  handbook  of  four  Illustrative  examples  that  demonstrate  the 
application  of  a  previously  prepared  study;  The  Evaluation 
of  Water  Conservation  for  Municipal  and  Industrial  Water 
Supply:  Procedures  Manual,  (Procedures  Manual) . 

This  project  will  demonstrate  how  a  water  conservation 
program,  as  one  part  of  a  water  resources  development  program, 
(which  In  the  broadest  context  Includes  supply  augmentlon  and 
water  conservation) ,  can  be  developed  for  water  supply  systems 
(public  and  private  organizations)  that  span  a  range  of  data 
availability  characteristics.  The  focus  of  this  project  will 
be  on  applying  the  Procedures  Manual  to  four  selected  cases 
and  developing  a  Handbook  of  Methods  with  illustrative  cases 
that  can  be  used  by  District,  Corps  of  Engineers  personnel  in 
developing  water  conservation  program  elements  and  assessing 
program  effectiveness  and  Impacts  for  other  water  supply  systems 

As  you  know  from  our  recent  telephone  conversations,  the 
GPG  Is  In  the  process  of  selecting  water  supply  organizations/ 
systems  that  will  be  the  subject  of  these  illustrative  examples. 
We  are  very  Interested  In  your  organization  as  a  candidate  for 
one  of  the  four  examples.  The  objective  will  be  to  select  four 
organizations  that  cover  a  range  of  data  availability  spanning 
four  levels,  from  complete  data  availability  (Level  4)  as  re¬ 
quired  by  the  previously  prepared  Procedures  Manual,  to  minimal 
data  (Level  1).  The  Handbook  of  Methods,  which  GPG  will  develop 
will  provide  techniques  for  filling  in  data  voids  for  each  of 
the  Incomplete  data  sets  In  order  to  achieve  the  complete  data 
required  by  Procedures  Manual. 


schools 

government  buildings 
golf  courses /parks 
hospitals 


Unaccounted 


leaks 

hydrant  flushing 
fires 


Do  you  supply  all  the  Industry  and  other  largest  water  user  needs? 

System  supplied  %  _ 

User  self  supplied  %  _ 

What  are  the  major  sources  of  your  water  supply? 

surface  water  (%  of  total)  _ 

groundwater  (%  of  total)  _ 


Are  other  water  companies  serving  your  area? 


Yes  , 


10.  Is  your  water  system  Interconnected  with  other  systems? 

Number  of  Interconnects?  _ 

Monthly  water  sales /purchases  available  ? _ 


11.  What  percent  of  total  water  use  In  your  area  does  your  system 

provide?  _ %. 

12.  Available  data  records  for  questions  1-11: 


Yes  No 


water 

use 

(5  yrs) 

Number 

of 

users  ( 

10  yrs) 

wholes 

ale 

water  ( 

5  y rs ) 

water 

prod 

uction 

(10 

yrs) 

sewer 

flow 

(10  yr 

s) 

water 

sys  t 

em  maps 

pipe  sizes  (schematic) 
wastewater  system  maps 


13.  Water  system  program  Information: 

leak  detection  program  _ Yes  _ No 

years  In  operation  _ 

cost  data  Yes  No 


Comments 


Comments 


Meter  Program 

Inspection/verification  _ Yes 

_ No 

cost  data  Yes  No 


WATER  CONSERVATION  MEASURES 


lA. 

Do  yo 

u  hav 

e  an  active  wate 

15. 

What 

Is  th 

e  purpose  of  you 

dro 

ught 

emergency 

( 

short 

term) 

cap 

Ital 

savings 

( 

long 

term) 

r  conservation  program?  _ Yes 

r  water  conservation  program? 
Yes  No  Comments 


16  . 


other 


What  conservation  measures  were  utilized?  See  following 
Table  and  respond. 


s 

|V 
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WATER  CONSERVATION  MEASURES 


MEASURES 


IN 

USE? 


EFFECTIVE? 


CUSTOMER 

ACCEPTANCE? 


REQ'D  BY 
PLUMBING 
CODE? 


TECHNICAL/DEVICES /PROCESS  CHANGES 
•  Residential /Commercial /Pub lie 


Z  Water 
Reduction 


(Yea/No)  (Yea/No) 


flow  restrictors 


low  flow  showerheads 

toilet  devices  _ 

etc .  _ 


Industrial 


process  changes 

re-cycle  _ 

etc .  _ 


e  Institutional/ Agricultural 


drip  Irrigation 

re-cycle  _ 

etc .  _ 


e  Unaccounted  for 


leak  detection/repair  _ 

reduced  reservoir  evaporation 
etc .  _ 


POLICY/REGULATORY 
e  Plumbing  Codes 


• 


•>  •  -  ■' 


ft 


#* 


23.  Are  wastewater  charges  based  on  metered  use? 


SYSTEM  WATER  SUPPLY  PLAN 

24.  How  are  you  going  to  meet  expanding  water  needs? 


Not  expanding: 

residential  _ 

Industrial 

commercial 

publlc/lnstltutlonal  _ 

Expanding : 
residential 
Industrial 
commercial 

publlc/lnstltutlonal 

Do  you  have  a  local  water  supply  plan? 

the  planning  time  frame?  _ 

Does  It  Include  projects  for  future: 


Comments 


_ No.  What  Is 

(years) . 


Comments 


surface  water  development?  _ 

groundwater  development?  _ 

additional  water  conservation?  _ 

distribution  system?  _  _ 

Are  water  demand  forecasts  or  use  projections  available? 

_ Yes  _ No.  What  i.>  the  projection  period?  _ (years) 

Are  demand  forecasts  available  for  average  dally  use?  _ Yes  _ No; 

for  maximum  dally  use?  _ Yes  _ No; 

for  peak  hour  use?  _ Yes  _ No. 

Are  water  demand  projections  available  by  user  class? 

_ Yes  _ No.  How  are  these  made? 


Is  the  public  generally  receptive 
proposed  plan? 


or  opposed 


to  the 


Do  you  have  a  drought  contingency  plan?  _ Yes  _ No. 

residential  use  _ _ 

commercial  use  _ 

Industrial  use  _ 

others  _ _ 

Is  a  framework  (existing  legislation/policy)  available  to  develop 
a  drought  contingency  plan.  If  a  plan  Is  not  now  In  effect? 


CAPITAL  BUDGET 

31.  Describe  your  water  supply  budget  updating  process. 

a.  Is  It  directly  tied  to  your  water  supply  plan  process? 

_ Yes  _ No. 

b.  What  Is  the  Budget  time  frame?  _ (years). 

c.  Is  It  updated  annually?  _ Yes  _ No;  How  often?  _ 

32.  Is  the  Budget  detailed  concerning: 


Storage  capital  costs  _  _ 

Distribution  system  capital  costs  _  _ 

Treatment  system  capital  costs  _  _ 

Equipment  purchases  _  _ 

Operation  and  Maintenance 

relationships?  For  example:  _  _ 

labor  _  _ 

chemicals  _  _ 

electricity  _  _ 

f rlnge/benef Its  _  _ 

Land  purchases  _  _ 

33.  What  are  the  major  elements  of  your  water  supply  Budget? 


m 

Hr 

V  V  V  . 


Do  you  have  a  wastewater  Budget?  _ ^Yes. 


OTHER  WATER  SUPPLY  PLANS 

35.  Do  other  water  supply  plans  exist  for  your  area  with  potential 
to  supply  water  to  your  system? 


FEDERAL  PLANS/PROJECTS 
Corps  of  Engineers 


Bureau  of  Reclamation 


Soil  Conservation  Service 


DESCRIBE/ COMMENTS 


'j 


REGIONAL  PLANS/PROJECTS 


DESCRIBE /COMMENTS 


River  Basin  Commission 


Compact  Agencies 


STATE  PLANS 


Water  Supply  Master  Plan 


36.  Are  State  and/or  Regional  Drought  Contingency  Plans  available 
covering  your  area?  _ Yes  _ No. 


DETAILS  OF  YOUR  ORGANIZATION 


How  is  your  water  supply  system  organized? 

_  Private  Company  _ 

_  City  Agency  _ 

_  County  Agency  _ 

_  Authority  _ 

_  District  _ 

_  Other  _ 

Does  your  organization  have  responsibility  for  all  water  system 

management?  _ ^Yes  _ No. 

Who  else  is  resposlble? 


Is  your  data  system  computerized?  _ ^Yes  _ No.  Can  we  obtain 

information  about  your  system  to  determine  for  example: 
costs/units  of  capacity;  costs  of  delivered  water;  marginal  cost 
price  elasticity,  etc.?  _ ^Yes  _ No. 

Have  Internal  or  consultant  studies  recently  evaluated  your 
water  supply  system?  _ Yes  _ No. 

THANK  YOU  FOR  COMPLETING  THIS  CHECK  LIST.  PLEASE  RETURN  TO: 


Van  Dyke  Polhemus,  Vice  President 
THE  GREELEY-POLHEMUS  GROUP,  INC. 
418  Roundhill  Road 
St.  Davids,  PA  19087 
(215)  793-1562 


2;  LETTER  AND  DATA  COLLECTION  LIST 

The  Greeley-Polhemus  Group,  Inc. 

418RoundhiRoad 

St.  Davids.  Pannaylvania  1 9087 

(215]  688-2176  •  [21 5]  793-1 562 


April  9,  1984 


Re;  Handbook  of  Methods/Water  Conservation  Project 


Dear 

At  this  time,  we  are  requesting  water  use  and  other  specific 
data  from  the 

Information  requested  represents  data  requirements  for  the 
U.S.  Army  Corps  of  Engineers  document:  The  Evaluation  of  Water 
Conservation  for  Municipal  and  Industrial  Water  Supply;  Procedures 
Manual .  April  1980,  which  you  previously  received  (i^. ,  Table  4-1) 
In  addition,  other  data  Items  have  been  requested  which  will  be 
used  in  running  the  IWR  MAIN  water  forecasting  computer  model 
(ref;  Forecasting  Municipal  and  Industrial  Water  Use,  IWR  MAIN 
System  User's  Guide  for  Interactive  Processing  and  nner's  Manual, 
U.S.  Army  Corps  of  Engineers,  Research  Report  83R-3,  July  1983). 

In  some  Instances,  Information  was  previously  provided. 

Please  disregard  those  requests.  Also,  information  is  also  re¬ 
quested  for  wastewater  systems.  Unless  your  utility  provides 
service  for  a  sewer  system  also,  please  disregard  these  requests 
unless  the  Information  Is  readily  available  (advise)  . 

We  are  assuming  1980  Is  the  Base  Year,  so  we  will  need  data 
for  that  year.  Projections,  when  requested,  should  Include 
Information  for  1980,  1990,  2000,  2010,  2020,  and  2030  (a  fifty- 
year  planning  horizon),  or  the  best  Information  available. 

If  you  have  any  questions,  please  do  not  hesitate  to  contact 


Thank  you  for  your  continued  cooperation. 

Very  truly  yours, 

THE  GREELEY-POLHEMUS  GROUP,  INC. 


VDP:MP 

Enclosure 


Van  Dyke  Polhemus 
Vice  President 
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DATA  COLLECTION  LIST 


HANDBOOK  OF  METHODS/WATER  CONSERVATION  PROJECT 


1.  POPULATION 


a . 

b, 


Specify 
Specify 
Low  with 
(Example 
2X,  1991 
Specify 
plans  to 
plant  in 
ment  is 


Population  for  the  Base  Year.  (1980) 

Future  Population  Projections  -  High,  Medium, 

(1)  total  population  and  (2)  growth  rates 
growth  rates  -  Medium  projection:  3%,  1980-1990; 
-2000;  etc.) 

any  Major  Trends  Occurring  (Example:  The  community 
attract  high  technology  Industry;  build  a  power 
1990,  etc.  Any  "key”  items  the  planning  depart- 
examining  and  the  time  line  for  these  changes^) 


2.  WATER  UTILITY  INFORMATION 


A.  From  Billing  Records: 


a . 

b. 


Specify  Customer  Cl 
Specify  Number  of  C 
and  for  each  of  the 
Specify  water  use  p 
each  billing  month 
by  CC  for 
by  Month  f 
Specify  the  amount 
for  each  month  for 
Provide  a  list  with 
purchased  (by  month 
(The  identity  of  th 
report.)  Ox  partlc 
facilities  that  can 
water  treatment  pla 


asses  (CC)  in  Base  Year, 
onnectlons  by  CC  in  Base  Year 
past  ten  years. 

er  dwelling  unit  (or  connection)  for 
for  each  CC  for  the  past  5  years. 

Base  Year 
or  Base  Year 

of  water  wholesaled  (to  other  communities) 
the  past  5  years. 

the  name,  address,  and  amount  of  water 
and  peak  use)  for  the  largest  customers, 
ese  customers  will  not  be  revealed  in  the 
ular  interest  are  golf  courses  and  other 
use  re-cycled  water  (either  from  waste- 
nts,  or  internally). 


B.  From  Production  Records: 


a.  Specify  the  total  amount  of  water  produced  for  each  month 
for  the  past  10  years. 

b.  Specify  (if  applicable)  the  total  sewer  flow  for  each  month 
for  the  past  10  years. 


From  Financial  Records: 


a.  Specify  price  (rate  schedule)  of  water  for  the  past  5  years 
(prices  in  $/1000  gallons). 

by  CC 

by  Method  (Example;  declining  block,  constant 
price,  etc.)  give  the  details  of  the  Method 
for  each  CC 

Outline  the  pricing  data  if  the  price  switches 
from  "summer"  to  "winter"  months. 
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b.  Specify  wastewater  (sewer)  rates  (if  applicable)  for  the 
Base  Year  and  past  5  years  (prices  in  $/1000  gallons)  . 

by  CC 

-  by  Method  (Example:  declining  block,  constant 

prices,  etc.) 

outline  unique  pricing  methods 

c.  Specify  total  water  revenues  for  the  past  5  years. 

d.  Specify  (if  applicable)  total  wastewater  (sewer)  revenues 
for  the  past  5  years. 

e.  Specify  annual  water  Operation  and  Maintenance  (O&M)  budgets 
(of  actual  expenditures)  for  the  past  10  years. 

f.  Specify  (if  applicable)  annual  wastewater  (sewer)  O&M  budgets 
(or  actual  expenditures)  for  the  past  10  years. 

g.  Provide  any  other  information  which  would  assist  In  determining 
the  relationship  between  water  produced  and  O&M. 

From  Future  Plans: 

a.  Please  provide  water  demand  projections  that  you  are 
currently  using  (for  50-year  horizon,  if  available). 

b.  Specify  the  assumptions  used  in  preparing  water  demand 
projections . 

c.  Please  provide  capital  improvement  programs  for  water  supply 
system  for  the  next  50  years  (or  longest  future  time  frame) . 

d.  Please  provide  sewer  flow  projections  for  the  next  50  years 
(If  appllcalbe)  . 

e.  Please  provide  capital  Improvement  programs  for  sewer  systems 
(If  applicable)  . 

From  Water  Program: 

a.  Please  provide: 

maps  of  major  sewer  and  water  mains 

-  number  of  miles  of  water  mains  of  various  sizes 

b.  Please  provide; 

results  of  past  tests  for  leakage 

-  costs  of  these  tests 

c.  Please  provide; 

description  of  current  metering  program 

-  current  status  of  meter  verification  and 

Inspection  programs 

d.  Please  provide: 

any  data  relating  to  actual  or  proposed  re-cycling 
or  groundwater  recharge  plans  (treated  effluent) 

current  treated  effluent  water  quality  conditions 

e.  Specify  any  major  trends  that  may  be  relevant  (Example: 
conversion  from  unmetered  to  metered,  and  other  significant 
changes.) 

plans,  programs,  policies  that  may  affect  water 
conservation  or  drought  management 

f.  Please  provide: 

copy  of  local  plumbing  code  (if  conservation 
devices  required) 

copy  of  State  plumbing  code  (if  conservation 
devices  required) 
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-  local  drought  contingency  plan 

-  regional  or  state  drought  contingency  plan 

F.  From  Other  Information: 
a.  Please  provide: 

available  data/lnf ormatlon  related  to  the  effects 
of  water  use  or  changes  In  water  use  on  other 
uses  of  water  supply  sources.  (Example:  for 
surface  sources,  water  use  may  affect  hydroelectric 
generation.  Inland  navigation,  recreation,  water 
supply  for  other  localities,  etc.  For  groundwater 
sources,  water  use  may  be  affected  by  increased 
plumbing  costs  to  the  utility  and/or  other  uses,  la 
subsidence,  fish  and  wildlife  Impacts,  etc.) 


PART  3:  LETTER  AND  TABLES  1.  2  and  3 


The  Greoley-Polhemus  Group.  Inc. 


41B  Roundhi  Road 

St.  Davids,  Psnnaylvania  19087 

(215)688-2176  •  (215)793-1562 


April  23,  1984 


Re:  Handbook  of  Methods/Water  Conservation  Project 

Current  and  Potential  Future  Water  Conservation 

Efforts 


In  addition  to  the  detailed  water  use  Information  requested 
In  our  April  9  letter,  we  may  need  additional  Information  in 
several  areas.  None  of  these  requests  (perhaps  2  or  3  more)  will 
be  as  extensive  as  that  Information  already  requested.  Also,  we 
are  trying  to  package  the  data/lnf ormatlon  requests  In  a  manner 
that  will  simplify  your  effort  and  direct  your  attention  to  fairly 
well-defined  areas.  This  request  deals  with  water  conservation 
measures . 

Since  the  objective  of  this  project  Is  to  evaluate  the 
potential  for  water  conservation,  as  one  method  for  future  water 
supply  management  (in  addition  to  providing  additional  water 
supply  augmentation),  we  need  information  on  the  water  conserva¬ 
tion  measures  that  are  currently  in  use  and  those  measures  that 
will  be  technically  feasible  for  future  use. 

1.  Please  complete  the  attached  table  (Table  1:  Potential 
Water  Conservation  Measures)  by  Indicating  measures  that  are: 

APPLICABLE 

*  Currently  In  use  (a)  Required  by  utility  policy  (b) 

Required  by  state  or  local  plumbing  code,  (c)  Required 
by  some  other  authority,  or  (d)  Requested  for  voluntary 
Implementation  (^.,  ''*a"  means  currently  In  use,  as  a 
result  of  your  own  authority) . 

**  Currently  but  partially  implemented  (^e . ,  only  used  In 
a  portion  of  your  service  area,  or  by  a  portion  of  a 
customer  class) . 

TECHNICALLY  FEASIBLE 

X  Not  In  use,  but  technically  feasible  (will  not  adversely 
affect  water  use  (other  than  flow  reduction).  If 
Implemented).  For  example,  a  sector  of  your  service  area 
has  low  water  service  pressure  and  flow  restrictors  will 
adversely  affect  use.  These  devices  could  not  be  con¬ 
sidered  technically  feasible  and  would  not  be  checked. 

XX  Not  In  use,  but  potentially  technically  feasible. 
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SOCIALLY  ACCEPTABLE 

o  Based  on  your  analysis,  measure  Is  acceptable  to  th 
public . 

2.  Please  complete  the  attached  form  (Table  2)  for  each 
partially  Implemented  (**)  measure. 

3.  Please  complete  the  attached  form  (Table  3)  of  general 
Information . 

Thank  you  very  much  for  your  continued  cooperation,  and  If 
there  are  any  questions,  please  do  not  hesitate  to  contact  me. 

Very  truly  yours, 

THE  GREELEY-POLHEMUS  GROUP,  INC. 


VDP:MP 

Enclosures 


Van  Dyke  Polhemus 
Vice  President 


TABLE  1 


POTENTIAL  WATER  CONSERVATION  MEASURES 


Water  Conservation  Measures 


Applica- 

cable 


Technically  Socially 

Feasible  Acceptable 
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REGULATION 

LONG-TERM 

Federal  &  State  Laws  &  Policies 

A.  Federal  Laws  and  Policy 

B.  State  Policy 

1.  Plumbing  Code 

2.  Other  Policy 


“'v 


Local  Codes  &  Ordinances 

A.  Plumbing  Codes  for  New  Structures 

1.  Low-flow  showerheads 

2.  Shower  flow  restrictors 

3 .  Toilet  dams 

4 .  Displacement  devices 

5.  Flush  mechanisms 

6.  Shallow  trap  toilets 

7.  Pressure  toilets 

8.  Dual-flush  toilets 

9 .  Faucet  aerators 

10.  Faucet  restrictors 

11.  Pressure  reducing  valves 

12.  Service  line  restrictors 

13.  Insulated  hot  water  lines 

14.  Pre-mixed  water  systems 

(thermostatic  mixing  valves) 

15.  Low-water  using  clothes  washers 

16.  Low-water  using  dishwashers/ 

appliances 

17 .  Dry  composting  toilets 

18.  Grey  water  systems  (re-use) 

19 .  Leakage  repair  (private  systems) 

20.  Industrial  re-cycle 

B.  Plumbing  Codes — retrofitting 

1.  Low- flow  showerheads 

2.  Shower  flow  restrictors 

3.  Toilet  dams 

4.  Displacement  devices 

5 .  Flush  mechanisms 

6.  Shallow  trap  toilets 

7.  Pressure  toilets 

8.  Dual-flush  toilets 

9.  Faucet  aerators 

10.  Faucet  restrictors 

11 .  Pressure  reducing  valves 

12.  Service  line  restrictors 

13.  Insulated  hot  water  lines 

14.  Pre-mixed  water  systems 

(thermostatic  mixing  valves) 

15.  Low-water  using  clothes  washers 

^See  April  23rd  letter  for  evaluation  criteria  definitions. 
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TABLE  1  (Continued) 


POTENTIAL  WATER  CONSERVATION  MEASURES: 


Water  Conservation  Measures 


Appllca- 

cable 


Technically 

Feasible 


Socially 

Acceptable 


16.  Low-water  using  dishwashers/ 

appliances 

17.  Dry  composting  toilets 

18.  Grey  water  systems  (re-use) 

19.  Leakage  repair  (private  systems) 

20.  Industrial  re-cycle 

C.  Sprinkling  Ordinances 

1.  Alternate  day 

2.  Time  of  day 

3.  Hand-held  hose 

4.  Drip  irrigation  techniques 

D.  Changes  in  Landscape  Design 

E.  Water  Re-cycling 

Restrictions 

A.  Rationing 

1.  Fixed  allocation 

2.  Variable  percentage  plan 

3.  Per  capita  use 

4.  Prior  use  basis 

B.  Restrictions  on  Specific  Uses 

1.  Recreational  uses 

2.  Commercial  &  Industrial  uses 

3 .  Car  washing 

CONTINGENT 

Local  Codes  &  Ordinances 


A. 

Sprinkling  Ordinances 

B. 

Water  Re-cycllng 

Restrictions 

A. 

Rationing 

1. 

Fixed  allocation 

2. 

Variable  percentage  plan 

3. 

Per  capita  use 

4. 

Prior  use  basis 

B. 

Restrictions  on  Specific  Uses 

1. 

Recreational  uses 

2. 

Commercial  &  Industrial  uses 

3. 

Car  washing 

MANAGEMENT 

LONG- 

TERM 

Leak  Detection 

Rate  Making  Policies 

.m 


Metering 
Rate  design 

1.  Marginal  cost  pricing 

2.  Increasing  block  rates 


TABLE  1  (Continued) 
POTENTIAL  WATER  CONSERVATION  MEASURES; 


Water  Conservation  Measures 


Appllca-  Technically  Socially 

cable  Feasible  Acceptable 


3.  Peak  load  pricing 

4 .  Seasonal  pricing 

5 .  Summer  surcharge 

6.  Excess  use  charge 

Tax  Incentives  &  Subsidies 


CONTINGENT 

Rate  Making  Policies 
A.  Rate  design 

1.  Marginal  cost  pricing 

2.  Increasing  block  rates 

3.  Peak  load  pricing 

4 .  Seasonal  pricing 

5 .  Summer  surcharge 

6.  Excess  use  charge 

EDUCATION 

LONG-TERM 

Direct  Mall 


News  Media 
Personal  Contac t 


Special  Events 
CONTINGENT 
Direct  Mall 


News  Media 


Personal  Contact 


Special  Events 


TABLE  2;  WATER  CONSERVATION  MEASURES 
INFORMATION  ON  PARTIALLY  IMPLEMENTED  (**)  MEASURES 
(Response  to  Question  2,  April  20,  1984  Letter) 

Water  Utility  Name;  _ 

Type  of  Water  Conservation  Measure:  _ 

Year  Measure  Implemented:  _ _ 

Planned  for  Long  Term  Use:  _ Yes  _ No,  or 

Drought /Emergency  Only  _ Yes  _ No. 

Customer  Classes  Affected  (%  using  measure) : 

Residential  (Indoor)  _ 

Residential  (Outdoor)  _ 

Commercial  _ 

Industrial  _  • 

Public  _ 

Unaccounted  for  _ 

Why  was  measure  only  partially  Implemented? 

Condition  Expected  to  Change 
(Explain) 

_ Budget  Limitations  _ 

_ Personnel  Limitations  _ _ 

_ Customer  Opposition  _ 

_ Limited  Distribution  Program  _ 

_ Other  _ _ 

Do  you  think  the  measure  could  be  more  effectively  used? 


E 

I 

I 


A  .  TJ  J’."?:  !•,  !■.'  “•.  b-.  rj  i 


TABLE  3:  WATER  CONSERVATION  MEASURES 
GENERAL  INFORMATION 

(Response  to  Question  3,  April  20,  1984  Letter) 

1.  Provide  an  estimate  of  the  rate  of  new  construction  by 
customer  class  (new  connections/total  connections). 

% 

Residential  _ 

Commercial  _ 

Industrial  _ 

Public  _ 

2.  Provide  an  estimate  of  the  annual  water  conservation  budget 

that  will  be  used  to  Implement  future  program  (1984  $)  $ _ 

Is  It  likely  that  this  budget  will  be  available  In  future 

years  ? 

Long  Term  _ Yes  _ No 

Short  Term  _ Yes  _ No 

Are  personnel  assigned  full-time  or  part-time?  (Circle) 

Percent  time  available.  If  part-time  _ %. 

3.  Have  you  conducted  any  studies  (rather  than  using  literature 
values)  on  water  conservation  measures  that  are  currently  In  use 
by  your  utility?  Did  the  studies  specify: 

a.  Water  use  reduction  fraction  (the  percent  reduction  In 
water  use  resulting  from  the  Institution  of  a  conservation 
measure) ? 

_  for  Individual  measures  by  customer  class?  _ Yes 

_ No.  Specify;  _ 

_  for  combinations  of  measures?  _ Yes  _ No, 

Specify:  _ 

_  for  combinations  of  water  use  sectors?  _ Yes  _ No. 

Specify;  _ ____________ 

b.  Coverage  (the  fraction  of  water  use,  or  the  fraction  of 

customers)  that  Is  actually  subject  to  reduction  because 
(1)  the  measure  has  been  adopted  by  only  a  fraction  of 
users  within  a  customer  class;  (2)  partial  coverage  may 
be  Inherent  In  the  measure  (applies  only  to  certain  users 
or  areas),  and  (3)  progressive  Implementation  over  time 
affects  a  larger  portion  of  total  water  use  (1^.,  plumbing 
codes  which  affect  new  construction?  _ Yes  _ No. 

Specify:  _ _ _ 


Public  Acceptance  (the  willingness  of  customers  In 
various  classes)  to  utilize  water  conservation  measures? 

_ Yes  _ No.  Specify:  _  _  _ 


:  FOR  QUESTION  3,  ATTACH  RESULTS. 

Have  you  conducted  any  studies  on  water  conservation  measures 
that  are  planned  for  future  use  (but  not  now  Implemented)? 
Refer  to  Question  3  categories  a,  b,  and  c.: 

a.  Reduction?  _ Yes  _ No.  Specify:  _ 


Coverage? 


Public  Acceptance? 


Specify 


Specify 


:  FOR  QUESTION  4,  ATTACH  RESULTS. 

Are  the  measures  addressed  In  Questions  3  and  4  Intended  for 

long-term  water  conservation?  _ Yes  _ No,  or  for  drought 

contingency  _ Yes  _ No.  Specify:  _ 


Have  previous  water  conservation  efforts  achieved  expected 

results?  _ Yes  _ No.  Specify  goals  (%  reduction  desired) 

and  results : 


If  water  use  reduction  data  are  not  available  by  water  user 
class,  are  they  available  by: 

a.  Total  Use,  total  pumped  or  total  metered  use. 

b.  Customer  meter  size, 
c  .  Other  . 

Specify: _ _ 

How  was  water  use  reduction  determined? 

a.  Comparison  with  and  without  measure?  _ Yes  _ No 


Comparison  before  and  after  measure  (over  most  recent 
years;  between  similar  water  years)?  _ Yes  _ No 


■m. 


Are  reduction  data  for  average  dally  flow,  peak  dally  flow 
other?  Specify;  _ _ 


If  public  education  Is  now  used  as  a  water  conservation 
measure,  describe  the  program:  _ ^Minimal  _ Moderate 

_ Maximum  (Not  used  _ ). 

Direct  Mall _ _ _ _ 


News  Media 


Personal  Contact 


Special  Events 


Public  Effort 


Voluntary  Effort 


For  measures  of  Pipeline  Repair,  Conservation  Ordinances, 

Rationing,  and  Water  Conservation  pricing  policy  to  be 

Implemented .  Please  specify  future  water  use  reduction 

objectives : 

a.  Leak  repair:  %  unaccounted  for  water  to  be  reduced  _ % 

b.  Conservation  Policy:  %  reduction  wanted  _ %. 

c.  Rationing:  %  reduction  wanted  _ %. 

d.  Pricing  policy;  %  reduction  wanted  _ %. 

Criteria  for  Drought/Emergency  Water  Rationing: 

a.  Specify  Normal  available  water  supply — when  total  avallabl 

supply  Is  _ ^MGD  . 

b.  Specify  Drought  Warnlng--when  total  available  supply  is 

less  than  _ MGD  and  voluntary  conservation  Is 

requested.  How  often  does  this  occur?  1  In  _ years. 

c.  Specify  Water  Use  Restr lctlon/Ratlonlng--when  total 

available  supply  is  less  than  _ MGD.  How  often  does 

this  occur?  1  In  _ years. 

d.  Specify  other  contingency  circumstances  (^^. ,  use  of 
emergency  water  supply,  selective  Industry  closing,  etc.,) 


What  time  frame  for  Drought  Emergency  would 
(le« .  when  water  use  restrictions/rationing 
Implemented) ? 

be  reasonable 
would  be 

Less  than  1  year 

1-2  years 

Other 
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